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FACT SHEET

IVY was an atmospheric nuclear weapons test series held in the Atomic
Bnergy Commission's {(AEC) Pacific Proving Ground at Enewetak Atoll in the
Marshall Islands during autumn 1952. The series consisted of the two
detonations listed below.

Assigned Local ]
Name Date Location Yieldd
MIKE 1 Nov Eluklab Island; surface 10.4 MT
KING 16 Nov  Airburst (1,480 feet [440 meters])

over reef off Runit Island 500 KT

%0ne kiloton equals the approximate energy release of the explosion
of one thousand tons of TNT; one megaton equals the approximate
energy release of the explosion of one million tons of TNT.

HISTORICAL BACKGROUND

President Truman made the decision to pursue the development of thermo-
nuclear weapong in 1950, and the IVY series was a key step in this develop-
ment. MIKE was an experimental device and produced the first thermonuclear
detonation, in which a substantial portion of its energy was generated by t'e
fusion, or joining, of hydrogen atoms. KING was a stockpile weapon, modified
to produce a large yield. It was dropped from a B-36 bomber. The energy from
KING was generated by the fission, or splitting, of plutonium atoms. These

were the largest nuclear explosions to that time.

JOINT TASK FORCE 132

Joint Task Force 132 (JTF 132) was the organization that conducted tha 1IVY
test series. Elements of the four services, the AEC and other Federal govern-
ment agencies, and civilians from government laboratory organizations and con-
tractors made up this organization. Commander JTF 132 reported to the Joint
Chiefs of Staff, but was also designated the AEC's agent irn. corducting the
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tests. The joint nature of this test organization resulted from the re-
quirements of the Atomic Energy Act of 1946, This legislation placed atomic
enerqgy development under civilian control; however, the remoteness of the IVY
Series test site required a military organization for physical security and

technical and logistical support.

The total number of personnel involved in the task force was nearly 11,650,
of which 9,350 were military and 2,300 were civilians. Most of the civilians
and over 6,600 of the military personnel operated from Enewetak Atoll and from
task force ships that were based there. Most of the remaining military were
Air Force personnel who were based at Kwajalein, 360 nmi (667 km) southeast of
Enewetak.

TEST PLANNING
The safety of the task force personnel conducting the test series was an
important factor in planning the conduct of the tests. Pretest measures taken

to ensure the safety of personnel were:

1. Modification of ships and aircraft, including the in-
stallation of "washdown" systems aboard ships to prevent
radioactive fallout accumulation and the installation of
filters on aircraft pressurization systems to prevent
radicactive particles from entering aircraft.

2. Design of special protective clothing, including a lead-
¢cloth shroud for aircraft pilots operating near the radio-
active cloud.

3. A training program in radiation safety procedures,

4. The establishment of a technical support unit whose re-
sponsibility was to provide the task force with expert
assistance in radiation safety, including monitoring of
radiation, decontamination of personnel, laboratory sup-
port, maintenance of exposure records, and maintenance
and calibration of radration detection equipment.

5. The estabklishment of a meteorology group whose responsi-
bility was to predict the direction of the winds aloft to
avoid conducting the tests during times when radioactive
fallout might be carried in the direction of the task
force or inhabited islands.

6. The establishment of a program for the evacuation of all
personnel from Enewetak Atoll for the MIKE test and the
preparation of plans for emergency evacuation of task
force personnel from Bikini and Kwajalein. Marshall
Islanders living at Ujelany were placed abvard a Navy
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ship just before the MIKE detonation in readinesc for
movement. to zafety if the fallout moved to the soithwest.

7. The establishment of procedures for issuing film badges
to individuals whose activities might expose them to nu-
clear radiation so that exposure records could be kept.
About 2,100 of the task force personnel received these
badges.

TEST OPERATIONS AND EXPOSURES

The cornduct of the tests went essentially as planned. The experimental
MIRE device performed successfully and the winds remained favorable, carrying
the radicactive fallout northwesterly over the open ocean. The generally
smooth MIKE operations were marred by an accident when a single-place azircraft
used for cloud sampling was lost at sea with its pilot. This led to radiationm
exposures from 10 roentgens (R) to 17.8 R for the 7-man aircrew that flew to
assist the downed plane, considerably greater than the maximum permissible ex-
posure (MPE) (3.9 R) of the overation. This crew crossed a zone of fallout in

order to reach the area of the downed plane as quickly as possible.

A crew of twelve in a second aircraft was also overexposed when caught in
fallout debris while on a photographic mission during the MIRE shot. The Ligh-
est exposure for this crew was 11.6 R. Other than these two events, no other
cases exceeded the established MPE during IVY.

Pallout occurred on JTF 132 ships and on Parry and Enewetak islands fol-
lowing MIKE and KING. A recent calculation based on data collected aboard
three ships, which were anchored near the islands, indicates that cumulative
personnel exposures due to this fallout was at meximum from about 0.25 to
0.53 R for personnel continuously at Enewetak from 4 Novemoer to 31 December,
but only if the effects of weathering on the deposited fallout and shielding
by working and living quarters are ignored. Actual exposures were probably

much lower.

L]

Nearly 90 percent cf the recorded IVY exposures were less than 1 roentgen.

The exposures are summarized in the follcwing table,




IVY, Joint Task Force 132 Personnel Exposures

Exposure Ranges (roentgens)

No. of
= Persons Over High
2 Badged 0 0.001-0.999 1.000-7.999 3 Recorded
Total Army 164 39 a8 26 1 3.3
% of Total 24 60 15 <1
Total Navy 810 z84 526 35 1 3.1
% of Total 30 65 5 <1
Total Air Force 675 78 541 3 22 17.6
% of Total 12 80 5 3
Total Marine Corps 14 2 4 8 0 2.8
% of Total 14 25 57 0
Total Other Gov'c 367 45 245 74 3 3.2
¥ of Total 12 67 20 <l
Total 2,030 408 1,414 181 27 17.6
X of Total 20 70 9 <l




PREFACE

Between 1945 and 1962, the U.S. Atomic Energy Commission (AEC) conducted
235 atmospheric nuclear weapon tests at sites in the United States and in the
Pacific and Atlantic oceans. In all. about 220,000 Department of Defense (DOD)
participants, both military and civilian, were present at the tests. Of these,
approximately 142,000 participated in the Pacific test series and approximately

another 4,000 in the single Atlantic test series.

In 1977, 15 years after the last aboveground nuclear weaporn test, the Cen-
ter for Disease Control (CIXC) of the U.S. Department of Health and Human Ser-
v .zes noted more leukemia cases than would normally be expected among about
3,200 soldiers who had been present at shot SMOKY, a test of the 1957 PLUMBBOB
Sexies. Since that initial report by the CDC, the Veterans Administration (VA)
has received a number of claims for medical benefits froe former military per-
sonnel who believe their health may have been affected by their participation
in the weapon testing program.

In late 1977, the DOD began a study that provided data to both the CDC and

the VA on potential exposures to ionizing radiation among the military and ci-
vilian personnel who participated in the atmospheric testing 15 to 32 years
- earlier. In early 1978, the DOD also organized a Nuclear Test Personnel Review
{NTPR) to:
® Identify DOD personnel who had taken part in the atmos-

. pheric nuclear weapon tests

‘; ® Determine the extent of the participants' exposure to ion-

'i izing radiation
® Provide public disclosure of information concerning par-

ticipation by NDOD personnel in the atmospheric nuclear
weapon tests.

" This report on Operation IVY is one of many volumes that are the product
- of the NTPR. The Def:ase Nuclear Agency (DNA), whose Director is the execu-
tive agent of the NTPR program, prepared *he reports, which are based on
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militar, and technical documents reporting various aspects of each of the
tests. Reports of the NTPR provide a public record of the activities and
associated radiation exposure risks of DOD personnel for interested former

participants and for use in public health research and Pederal policy studies,

Information from which this report was compiled was primarily extracted
from planning and after-action reports of Joint Task Force 132 (JTF 132) and
its subordinate organizations. Documents were desired that accurately placed
personnel at the test sites so that their degree of exposure to the ionizing
radiation resulting from the tests could be assessed. The search tor this in-
formation was undertaken in archives and libraries of the Federal Government,
in special collections supported by the Federal Government, and by discussion

or review with participants.

For 1VY, the most important archival source is the National Archives and
Record Center, Modern Military Branch, Washington, D.C. The Naval Archives at
the Washington Navy Yard also was helpful, as was the collection of documents
assembled by the Air Porce Weapons Laboratory (AFWL) Historian, the collection
now being housed in the AFWL Technical Library at Kirtland Air Force Base, Al-
buquerque, New Mexico. Other archives searched were the Department of Energy
(DOB) archives at Germantown, Maryland, its Nevada Operations Office (DOE/NV)
archives at Las Vegas, and the archives of the Test Division of the Los Alamos
National Laboratory.

JTP 132 exposure records were retrieved from the National Archives, and an
additional file of exposure-related docuiments that had been microfilmed by the
Reynolds Electrical and Engineering Company, Inc., support contractor for
DOE/NV, was also useful.

There is little primary documentation of personnel movement in areas of po-
tential radiation exposure. This has been compensated for, where possible, with

inferences drawn from secondary sources and the exposure records themselves.

The work was performed under RDT&E RMSS B350079464 U99 QAXMK 506-09 H2590D
for the Defense Nuclear Agency by personnel from Kaman Tempo and R.P. Cross

Associates as subcontractor. Guidance was provided by Mr. Kenneth W. Kaye of

Defense Nuclear Agency.
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CHAPTER 1
OVERVIEW

INTRODUCT1ON
Purpoce

IVY was a test series in which two nuclear devices were detonated at the
Atomic Enerqgy Commission's (AEC) Pacific Proving Ground (PPG) at Enewetak?

Atoll in the fall of 1952. Table 1 lists the detonations.

Table 1. IVY detonations, Enewetak, 1952.

Assigned Local
Name Date Location Yieldd
MIKE 1 Nov Elukiab Island; surface 10.4 MT
KING 16 Nov Airburst (1,480 feet [440 meters])
over reef off Runit Island; 500 KT
Note:

%0ne kiloton equals the approrimate energy release of the explosion of
one thousand tons of TNT; one megaton equals the approximate energy
release of the explosion of one million tons of TNT.

This report documents the participation of Department of Defense (DOD)
personnel in this test series. Its purpcse is to bring together the available
information about this atmospheric nuclear test series pertinent to the radia-
tion exposure of DOD personnel, both uniformed and civilian employees. The
report lists the DOD organizations represented and describes their activities.
It discusses the potential radiation exposure involved in these activities and
the measures taken for the protection of DOD personnel. 1t presents the expo-
sures recorded by the participating DOD units.

* A better understanding of the Marshall Islands language has permitted a more
accurate transliteration of Marshall Islands names intc English language
spelling. These newer transliterations are used in th:s report with fow
exceptions. Appendix A is a list of the names and their variant spellings.
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Historical Background

The two detonations of the VY seriems were MIKE and KING. MIKE was the
first nuclear fusion device. Although the novelty of the experiment made
yield prediction difficult, the device designers expected a yield of at least
4 MT and perhaps as much as 10 MT, assuming a fusion reaction could be trig-
gered. Even at the lower yield, MIKE would be by far the most powerful nuclear
device ever detonated. The yield for KING, an airdropped treapon, was predicted
to be about 500 KT, making it the most powerful fission weapcn ever Jetonated.
Consequently, planning for both shots was dominated by concern to avnid injury
to task force personnel and damage to the PPG's main camps on Enewetak and
Parry islands by the huge blasts, their thermal effects, and the resulting
fallout. For MIKE, only evacuation of the entire atoll seemed to offer an

adeguate margin of safety.

The test program for Operation IVY was the result not only of scientific
and technical considerations, but also of an intense controversy within the
elements of the U.S. Government concerned with foreign policy and defense mat-
ters. The successful explosion of the first Soviet nuclear device in the fall
of 1949 was extremely unsettling to many in the United States, even though nu-
clear scientists had predicted in 1945 that an energetic Soviet effort to de-

velop nuclear weapons might well bear first fruit within 4 to 6 years.

Various plans to meet the challenge of the Soviet detonation rapidly
evolved. Most called for stepped-up development and production of tission
weapons and the required delivery systems. One plan called for the develop-
ment of fusion, or thermonuclear, weapons with vastly greater explosive power.
Opponents of fusion weapons argued that the Soviets could be persuaded not to
develcp thase weapons if the United States would refrain. They further argued
that such weapons were not much more effective than high-yield fission weapons.
Finally, they argued that given the dynamism of thé U.S. nuclear »nrogram, the

Soviets could be quickly overtaken if they pushed ahead with fusion weapons.

The advocates of fusicn weapons won the dispute, and MIKE became the cen-
terpiece of Operation IVY and the proof test of the new concept. Nevertheless,
KING represented a test of the kind of high-yield fission weapon some cf the

fugsion opponents had in mind. To a degree, the KING weapon also offered a

18



backup to help ease the national sense of vulnerability, if the initial attempc

at a fusion reaction detonation was unsuccessful (Reference D.3, pp. 106 and
111),

Report Organization

Subsequent sections of this chapter discuss the form of experimental nu-
clear weapon test programs with emphasis on the potential radiation eaposure
of participating DOD personnel, The experimental activities are considered
first, without particular reference to the geographic location of the testing,
and are then related to the geographic limitations on such activities at the
PPG. The portion of the experimental program with heaviest DOD participation
is emphasized. The chapter concludes with a description of Joint Task Force
132 (JTP 132), the organization that conducted Operation 1VY, and indicates
how the DOD elements within JTF 132 functioned.

Chapter 2 is concerned with the radiological safety (radsafe) aspects cf
the tests. It documents the procedures, training, and equipment used to pro-
tect participants from the radiation exposure potential inherent in the test

operations.

Chapter 3 focuses on the role of the DOD in the experimental program of
IVY in general, leading to a discussion of the DOD operations for the two test
events in particular. Chapter 4 is a narrative aiscussion of the operations

that took place during these events.

Chapters 5 through 8 summarize participation by the Army, Navy. Air Force,
and Marine Corps. Chapter 9 summarizes the participation of other government
agencies and contractors. A listing of participating units and a statistical
characterization of their personnel exposures are included in these chapters.

The personnel exposures a-e discussed in Chapter 10.

19




NUCLEAR TESTS AND RADIATION EXPOSURES

Nuclear testing before 1963 consisted mostly of the unconfined detonation
of nuclear devices in the atmosphere. The devices might be placed on a plat-
form or a barge on the surface, placed atop a tower, supported by a balloon,
dropped from an airplane, or flown on a rociet. A few were detonated under-

water or buried in the earth or in underground tunnels and shafts,

In theory, personnel could be exposed either by the radiation emitted at
the time of expiosion and for about 1 minute thereafter ~- usually referred to
as initial radiation -- or the radiation emitted later {residual radiation).
In practice, however, there was no involuntary, direct exposure of persornel
to initial radiation during testing. This is part of the violent nuclear ex-
plosion process itself, and to be close enough for initial radiation exposure
would place an observer within the area swept by lethal blast and thermal

effects.

The neutron component of initial radiation did indirectly contribute to
the possibility of personnel exposure. Neutrons are emitted in large numbers
by nuclear weapon explosions. They have the property of altering certain non-
radioactive materials so that they become radiocactive. This process, called
activation, works on some forms of sodium, silicon, calcium, manganese, and
iron, as well as other common materials., Activation products thus formed are
added to the inventory of the radioactive products produced in the explosion
process. The radiation emitted by this inventory more than 1 minute after

detonation is referred to as residual radiation.

The potential for personnel exposure to residual radiation was much greater
than the potential for exposure to initial radiation. In the nuclear explosion
process, fissioning atoms of the heavy elements, uranium and plutonium, split
into lighter elements, releasing energy. These lighter atoms are themselves
radioactive and decay, forming another generation of descendants from the orig-
inal fissions. This process is rapid immediately after the explosion but slows

later and ccntinues for years at very low levels of radioactivity.

Overall radioactivity of all the fission products formed decays at a rate
that is closely approximated by a rule that states that for each sevenfold in-

crease in time, the intensity of the radiation will decrease by a factor of
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ten. Thus, a radiation rate of 1 roentgen per hour (R/hr) at 1 hour after the
detonation would be expected to be 0.1 R/hr after 7 hours and 0.01 R/hr after

49 hours. This rule seems to be valid for about 6 months folluwing ar explo-

sion, after which the observed decay is somewhat faster than that predicted by
this relationship. Activation products, in general, decay at a faster rate

than the fission products.

Fission products and activation products, along with unfissioned uranium
or plutonium from the device, are the components of the radioactive material
in the debris cloud, and this cloud and its fallout are the primary sources of
the potential exposure to residual radiation.

In a nuclear airburst in which the central core of intensely hot material,
or fireball, does not touch the surface, the device residues {including the
fission products, the activation products resulting from neutron interaction
with device materials, and unfissioned uranium and/or plutonium} are vaporized.
These vapors condense as the fireball rises and cools, and the particles formed
by the condensation are small and smoke-like. They are carried up with the
cloud to the altitude at which its rise stops, usuvally called the cloud sta-
bilization altitude. Spread of this material then depends on the winds and
weather. If the detonation size is small, the cloud stabilization altitude
will be in the lower atmosphere and the material will act like dust and return
to the Earth's surface in a matter of weeks., Essentially all debris from det-
onaticns with yields equivalent to kilotons of TNT will be down within 2 months
(Reference A.6), Areas in which this fallout material will be deposited will
appear on maps as bands tollowing the wind's direction. Larger detonations
(yields equivalent to megatons of INT) will have cloud stabilization altitudes
in the stratosphere (ahove about 10 miles [16 km] in the tropics); the radio-
active material from svch altitudes will not return to Earth for many months
and its distribution will be much wider. Thus, airbursts contribute little
potential for radiation exposure to personnel at the testing area, although
there may be some residual and short-lived radiation coming from activated

surface materials under the burst if the burst altitude is sufficiently low

for neutrons to reach the surface.




Surface and near-~surface bursts pose larger potential radiation exposure
prohlems., These detcnations create more radioictive debris because more mate-
rial is available for activation within range of the ncutrons generated by the
explosion., In such explosions the extreme heat vaporizes device materials and
activated Earth materials as well. These materials cool in the presence of
additional material gouged out of the burst crater. This extra material causes
the particles formed as the fireball cools to be larger in size, with radiocac-
tivity embedded in them or coating their surfaces. The rising cloud will lift
these particles to altitudes that will depend on the particle size and shape
and the power of the rising air currents in the cloud, which in turn depend on
the yield of the detonation. The largest particles will fall back into the
crater or very near the burst area with the next largest falling nearby. It
has been estimated that as much as 80 percent of the radicactive debris from a
land-surface burst falls out within the first day following the burst (Refer-

ence A,6).

Bursts on the surface of the seawater generate particles consisting mainly
of salt and water drops that are smaller and lighter than the fallout parti-
cles trom a land-surface burst. As a consequence, water-surface bursts pro-
duce less early fallout than similar devices detonated on land. Large-yield
surface bursts in the PPG over relatively shallow lagoon waters or on very
little truly dry iand probably formed a complex comhination of land-surface-

and water-surface-burst particle-size characteristics.

EXPERIMENTAL PROGRAM

Central tc the test series was the experimental program. This program and
its requirements dictated the form of the test organization and the detail of
personnel participation. Like mnst of the preceding nuclear test series, IVY's
experimental program incorporated two aspects, the most important of which were
the diagnostic measurements of the devices; the secondary experiments involved

the measurement of the explosive and radiation effects.

These two aspects can serve as a rough measure of differentiation of in-
terest between the major psrticipants: the AEC interest in weapon development,
and the DOD interest in the military application of the effects of the explo-

sions, In IVY, however, the AEC was still sponsoring experiments in areas
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that later became of DOD interest exclusively. These were measurements of
airblast and thermal radiation, for example, that were termed "field variable"
measurements (Reference C.1.2, Jan Inst). These measurements were used to
construct the hostile environment for studies of the response of military sys-

tems and have been termed "environmental measurements™ in this report.

The several parts of the weapon development and the effects studies each

had particular features that led tc the possibility of radiation exposure.

Weapon Development

In testing devices, weapon designers are interested in two classes of mea-
surements: the total energy release of the device, and the rate of release.
Total energy release measurements are called yield measur«<ments, and the rate

of release measurements are called diagnostic measurements.

YIELD MEASUREMENTS. Device yield is usually determined by several methods,
two of which involve photo-optical techniques. Growth of the intensely hot and
radiating mass of device debris and air that constitute the nuclear fireball
varies with its yield. Very-high-speed cameras were therefore used to reccrd
this growth, and film records subsequently analyzed to infer yield. Duration
and intensity of the energy pulse in the optical-thermal spectral region also
vary with yield; thus, light detectors coupled to recorders were also used to

derive yield.

In addition, yield may be determined by collecting and analyzing a repre—

sentative sample of the device debris. Inferences are then drawn regarding

the yield, based on knowledge of the materials in the device.

Construction, instrumentation placement, and data recovery for the photo-
optical yield determinations did not usually require personnel to be in areas
with a high potential for exposure to radiation. Cameras and light detectors
need only a clear field of view of the burst point and enough breadth of view
to encompass the firebzll. Camera placement did not involve personnel activi-
ties at times and places of high radiation levels. Film recovery generally
did not involve high exposure potential, as the photo stations were usually at

ranges and in directions not heavily contaminated by fallout,
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Sampling of device debris, however, necessitated much closer contact with
higher levels of radioactivity. The technique used in IVY and most atmospheric
tests was to fly aircraft with collectors directly throagh portions of the ra-
diocactive (or "mushroom”) cloud, although for some shots during some tests,
rockets and drone aircraft were used. About 90 percent of the fission debris
was usually considered to be in the upper or cap portion of the mushroom cloud
{Reference A.6). Several aircraft were used to obtain a representative sample.
Aircrews were exposed to the radiation emitted by the radioactive particles in
the cloud as they flew through. Aircraft flying these sampling missions picked
up significant amounts of radioactive material on their surfaces, posing addi-
tional and continuing radiation exposures to aircrews as they returned to base,
as well as to decontamination ground crews. Samples collected were radiologi-
cally "hot" and required special handling as they were taken from the aircraft

and prepared for shipment to the laboratory for analysis.

DIAGNOSTIC MEASUREMENTS. The explosion of a nuclear device is a progres-
sive release of increasing amounts of nuclear radiation, some of which directly
escapes the device. The rest of the radiant energy interacts with the associ-
ated material of the device itself and is converted into differing forms of
radiation and into the kinetic energy of the remaining materials in a small
fraction of a second. The intensely hot core then reradiates, heating the
surrounding air and creating a shock wave that propagates outward from the

burst point.

Weapon diagnosticians used sophisticated techniques to follow the processes
that occur during the device explosion. Detectors and collectors were run up
to, and sometimes inside, the device case so that the radiation being sampled
could be directly channeled some distance away and there be recorded by instru-
mentation designed to survive the ensuing blast, To enhance its transport,
radiation was conducted through pipes (often evacuated or filled with special
gases) from the device to stations where recording instrumentation was locatad
or where the information could be retransmitted to a survivable recording

station,

Radiation measurements are based upon the effects that result from the

interaction of the radiation with matter. Fluorescence is one such effect,
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Materials that fluoresce with radiation exposure were placed in view of cam-
eras or light detectors to provide a record of the variation of fluorescent

intensity with time, thereby providing an indirect measurement of the radia-
tion environment.

Other methods of detecting radiation involve the shielding (attenuatior;
properties of Earth materials, water, and other substances. These materials
are also used to baffle or collimate radiation to ensure that radiation is

directed toward the detecting instrument.

Radiofrequency energy produced by the explosion can be detected by radio
receivers and, with the addition of filtering and processing circuitry, can
also provide information about the energy flow from the explosion. Such mea-

surements permit remote placement of receiving and recording instruments.

Preshot preparation included the hazards normally associated with heavy
construction, laboratory experiments, and recreation. These included the acci~
dental swimming deaths of two sailors, workers bitten by barracuda, coral burn
infections, the accidental electrocution of a scientist, and tritium exposure.
The residual radiocactivity from previous tests had decayed to nonhazardous

levels (Reference C.1.7.5).

The potential for radiation exposure of personnel associated with weapon
diagnostic experiments depended upon the proximity of the measurement or data

recovery point to ground zero and the time lapse hetween the detonation and
the data collection.

The primary radiation exposure potential is from fission* products and ma-
terials made radioactive by neutron activation of device and Earth materials
in the vicinity of ground zero. Thus, the distance from ground zero is a
principal factor in assessing exposure to persons engaged in the experimental
program.

* Although MIKE was a thermonuclear, or fusion, device, a significant portion
of its energy release resulted from fission processes.
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Since radiation decays with time, the time lapse between the explosion and
exposure is a critical factor in exposure assessment. Primary recording media
for these experiments were photographic films from oscilloscope, streak, or
framing cameras located in survivable bunkers near the detonation point. Be-
cause radiation fogs film in time, these films and other time-sensitive data
were removed from the bunkers by heliccpter-~borne personnel within hours of
the detonation to minimize damage by fogging. This recovery constituted the

main potential for cxposure of weapon diagnostics participants.,

Effects Experiments

Both IVY shots tested new weapon developwments. Priorities of time and
space and go or no-go considerations favored the weapon development experi-
ments over the effects experiments. Although the effects experiments were
clearly secondary, they directly involved a relatively large number of DOD
organizations and individuals and are therefore of prime importance for this

report.

Effects experiments were intended to acquire urgently needed military data
that could not be obtained from the smaller yield tests at the Nevada Proving
Ground, now called the Nevada Test Site. These experiments may be classed
into two general kinds. The first class of measurements was made to document
the hostile environment created by the nuclear detonation. The second class
of effects experiments Jocumented the response of systems to the hostile envi-

ronment; these measurements are termed systems response experiments.

ENVIRONMENTAL MEASUREMENTS., The purpose of environmental effects measure-
ments was to gain a comprehensive view of the hostile environment created by a
nuclear detonation to allow military planners to design survivable military
hardware and systems and train personnel to survive. Examples of environ-
mental measurements include static (crushing) and dynamic (blast wind) air
pressures in the blast wave, heat generated by the detonation, and fallout
radiation. Measurement technigues employed for IVY varied with the effect
being measured, but usually measuring devices or gauges were placed at a va-
riety of ranges fram ground zero and their measurement recorded in some way.

A wide variety of gauges and data-recording techniques was used. In some

cases, measurements were similar to those being made by the weapon designers,

26




but at greater distances or longer after the detonation, which simplified the

recording of the data, although the recovery problems were by no means trivial.

Rugged, self-recording gauges had been developed for blast and thermal ra-
diation measurements by 1952 so that complete loss of data from a project would
not occur if instrument recovery were delayed, for example, by heavy fallout,
For nuclear radiation measurements, however, prompt data recoverv was still
desirable as the gauges used might be thin foils of some material that would
be made radioactive by the burst-time neutrons; hence early observation was
necessary, before the information contained in the induced radiation pattern

decayed away.

The potential for radiation exposure of personnel responsible for environ-
mental measurements in general depended on the proximity of the instruments to
the device and the time that elapsed between detonation and instrument recov-
ery, as was the case for weapon development experimentation: the nearer in

space or time to the detonation, the greater the potential for exposure,

SYSTEMS RESPONSE EXPERIMENTS. To document the response of systems to the
hostile environment, military hardware (such as aircraft or naval mines) was

exposed to the effects of nuclear detonations.

The techniques used for the systems response experiments were conceptually
simple: exposure of the system of interest and observation of its response.
Actual conduct of the experiments was far more complex. The level of the
threat to which the system was exposed almost always reguired documentation so
that the response could be properly understood, necessitating an environmental
experiment along with the systems response experiment. It was often not enough
to know whether the system survived, but rather the response of the component
parts and their interactions was required, entailing the placement of sophis-

ticated instrumentation and recording devices.

While the potential radiological exposure for these systems response exper-
iments was governed primarily by the closeness in space or time, an additional
problem arose. Often, when the subject of the exposure itself was recovered
for closer examination, it might be contaminated by device debris or even be

radiocactive because of the activating effects of the device's neutron output.
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OCEANIC TESTING OPERATIONS

Implications of oceanic testing have only incidentally been remarked upon.
These are now discussed, especially as they relate to DOD operations during
IVY.

Marshall Islands Setting

The Marshall Islands are in the easternmost part of the area known as
Micronesia ("tiny islands™). The Marshalls encompass about 770 thousand m12
(2 million ka) of the Earth's surface, but the total land area is only about
70 mi2 (180 kmz). Two parallel chains form the islands: Ratak (or Sunrise)
to the east, and Ralik (or Sunset) to the west; Enewetak is in the Ralik chain
at its northern extremity. Figure 1 shows the Marshalls in the Central Paci-
fic; and Figure 2 is a map of Enewetak Atoll and also shows pre-IVY detonation

sites.

A typical atoll, Enewetak is a coral cap set on truncated, submerged vol-
canic peaks that rise to considerable heights from the ocean floor. Coral and
sand have gradually built up narrow islands into a ring~like formation with
oren ocean on the ocutside and a relatively sheltered lagoon on the inside.
Enewetak has three passages, Southwest Passage, Wide Entrance, and Deep En-
trance, that permit access to its lagoon from the sea. All the islands are

low-lying, with elevations seldom over 20 feet (6 meters) above high tide.

Elliptically shaped, Enewetak is approximately 550 nmi (1,020 km) south-
west of Wake Island and 2,380 nmi (4,410 km) southwest of Honolulu. It en-
closes a lagoon of 17 by 23 miles (27 by 37 km) and has a total land area of
2.75 mi2 (7.12 kmz), with elevations averaging 10 feet (3 meters) above mean
sea level. The support section of Enewetak (Enewetak, Parry, and Japtan is-
lands) constitutes about 34 percent of the atoll's land surface. The string
of islands from Runit to Bokoluo, the detonation area, constitutes about 32
percent. The various names used for the islands of the atoll are listed in

Appendix A, "Island Synonyms."

The climate of Enewetak is tropical marine, generally warm and humid.

Temperature changes are slight, ranging from 70° to 90°F (21o to 32°C). Rain-

fall is moderate, and prolonged droughts may occur. North of Enewetak is cpen
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Figure 2. Enewetak Atoll, 1952, with pre-IVY test sites.




ocean for a thousand miles, with the only inhabited island being Wake. Storms
are infrequent, although typhoons occur; nevertheless, both wind and sea are
continuous erosional agents. Although possible at any time, most tropical
storms occur from September to December. Much cumulus cloud cover exists in

the area.

The Enewetak region incorporates three basic wind systems. The northeast
trade winds extend from the surface to 25,000 or 30,000 feet (7.6 or 9.1 km),
the upper westerlies from the top of the trades to the base of the tropopause
at 55,000 to 60,000 feet (16.8 to 18.3 km), and the Krakatoa easterlies from
the tropopause into the stratosphere. These systems are all basically east—to—
west or west-to-east currents. Day-to-day changes reflect the relatively small
north-south components, which are markedly variable. Greatest variation occurs

in the upper westerlies, particularly during late summer and fall.

The steady northeast trade winds in the lower levels cause the water at
the surface of the lagoon to flow from northeast to southwest, where it sinks
to the bottom and returns along the lower levels of the lagoon, rises to the
surface along the eastern arc of the reefs and islands, and is moved by the
winds to the southwest again. The lagoon waters moving in this closed loop
also mix with those of the open ocean, resulting in a flushing action. The
flushing is rapid and has two major routes. The first is directly through the
eastern reefs to the western reefs; the second is through Deep Entrance between
Japtan and Parry and out Wide Entrance west of Enewetak. ThesSe two routes also
function to keep the waters of the northern part of the lagoon separate from

the southern waters.

Land areas of Enewetak and Bikini Atolls, their lagoons, and the waters
within 3 miles (5 km) of their seaward sides constituted the PPG.* These is-
lands are part of the Trust Territory of the Pacific Islands, a strategic area
trusteeship of the United Nations, administered by the United States. The U.S.
agency in charge of the PPG itself was the AEC.

* After 1956, the PPG was designated the Eniwetok Proving Ground, or EPG.
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The Test Division of the ABC Division of Military Applications, Santa Fe
Operations Office, administered the test site through its Enewetak Branch Of-
fice, which supervised engineering, construction, maintenance, oparation, and

management activities performed by its contractor, Holmes & Narver, Inc. (H&N).

PHYSICAL CONDITIONS IN 1952. Enewetak had been the site of nuclear test-
ing in 1948 and 1951: the islands in the southeast guadrant served as the
base for the task forces, and the isiands from north through east-northeast
were used for the tests themselves., The principal base islands were Enewetak,
which bordered Wide Entrance, and Parry, northeast of Enewetak, which bordered
Deep Entrance. These two islands account for about 30 percent of the atoll's
land area.

The following facilities had been constructed on Enewetak Island by mid-
October 1950 (Reference D.2, pp. 149-150):
@ One hundred thirty-six buildings with floor space totaling
about 403,000 £t2 (37,440 m?)

@ An airfield with a 7,000-foot (2,134-meter)} runway and
S8.4 acres (23.6 hectares) of taxiways and parking areas

® Paved roads totaling 5.38 miles (8.66 km)
Three piers

OUtilities, including sewers, salt- and freshwater systems,
a telephone system, and a 3,000-kW electric power system.

In the northeastern arc of the atoll, causeways and temporary camps had
been built for use in the two previous test series. The islands of Aomon and
Bijire had been joined by a causeway for SANDSTONE (1948), and the causeway
had been extended from Eleleron to Lojwa for GREENHOUSE.

The northern and eastern islands involved in the shot or shot-support ac-
tivities had been graded extensively. But Japtan, lying just across Deep En-
trance from Parry, still contained a considerable stand of coconut palms and

other vegetation.

RADIOLOGICAL CONDITIONS IN 1952, SANDSTONE detcnations on Enjebi, Aomon,
and Runit left portions of these islands radioactive. Figure 2 shows these

detonation sites. In October 1948, an H&N reconnaissance party described an
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area of ground with a radius of about 1,000 feet (305 meters) centered on the
location of each shot tower. Radioactivity within each area would have re~
sulted in exposure beyond the then accepted daily limit of 0.1 R. Apparently,
at some time after the major preparations for GREENHOUSE began, these areas

were covered with uncontaminated soil (Reference D.2, p. 42).

GREENHOUSE detonations were on Enjebi, Eleleron, and Runit (see Figure 2)
and left these islands and other areas contaminated. DOG and ITEM tower resi-
dues were left in place on Enjebi after GREENHOUSE. Information, however, is
lacking on the exact extent of the radiation area. Entry onto Enjebi, Mijika-
drek, Eleleron, and Runit was controlled by the AEC through 31 October 1951
(Reference C.2,3; Pirst Installment, p. 9). Erjebi was still considered "quite
hot* in March 1953 (possibly from further contamination by MIKE), although the
GREENHOUSE surface zeroes would have contributed localized hot spots that could
potentially lead to radiation exposures to personnel working on these islands

during the IVY preparations.

Shot GEORGE of GREENHOUSE (1951) left a large crater on Eleleron. In Feb-
ruary 1953, readings, primarily from the crater, were between 0.050 and 0.095
R/hr, with little, if any, contribution from the IVY (1952) shots. These read-
ings would have been higher in 1952 during the preparations for and execution
of IVY. IVY preparations focused on the MIKE experiments, which were concen-
trated on the islands from Boken wect, as the zero mnint was on Eluklab. Some
projects, however, had instrumentation sites on Enjebi, Eleleron, and Runit.
The reef just north of Runit was also the surface zero for KING, and the is-
land was heavily instrumented. Some exposure to residual radiation from the
GREENHOUSE tests obviously occurred, but as these areas were controlled such
exposures would have been reflacted in the film badge listings in the Consoli-
dated List (Reference C.1.7.2).

Special Problems in Oceanic Testing

Enewetak Atoll and its surrounding waters offered a relatively isolated
area for nuclear testing and for the favorable disposition of test debris if
the winds were in the right direction. The very limited land area, however,
presented problems for the test program. Space for housing test personnel and

for storage of supplies was at a premium. Wind direction dictated that testing
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be conducted on the atoll's northern islands. Convenjently, Enewetak and
Parry, two of the three largest islands, were located in the atoll's south-
eastern quadrant., TwoO major camps were built on them to house the portion
{approximately 40 percent) of the task force at Enewetak Atoll not afloat.
But Enewetak, the largest island, had only about 320 acres (130 hectares) and

half of this area was used for an airstrip and its related facilities.

The smaller northern islands were not arranged in a pattern that facili-
tated the placement of instruments, so various actions had to be taken to meet
the requirenents of the IVY experimental program. A causeway about 9,000 feet
(2,800 meters) long was built from Eluklab across Dridrilbwij and Bokaidrikdrik
to Boken. The causeway provided a road between ground zero on Eluklab, the
temporary support camp on Dridrilbwij, and major scientific stations on Boken.
It also supported a plywood, helium-filled conduit (the Krause-Ogle Box) ex-
tending from the MIKE cab (the structure housing the device} to the scientific
stations on Boken and carried coaxial cable leading from the cab. Figure 3
shows a load of fill being dumped du-ing the construction of the causeway, and
Figure 4 shows the view down the causeway from Boken looking toward the MIKE
detonation point.

Floating data-collection stations helped compensate for the lack of appro-
priately located land. PFallout stations were mounted on twenty 60-man life
floats anchored in the atoll's lagoon. In addition, fallout stations were
mounted on 10 task force ships, USS Curtiss (AV-4), USS EBstes (AGC~12), USS_
Leo (ARA-20), USS Oak Hill (LSD-7), USS Agawam (AOG-6), USS Carpenter (DDE-825),
USS Fletcher (DDB-445), USS Radford (DDE-446), USS O'Bannon (DDE-450), and USS

Rendova (CVE-114). Fallout stations were also mounted on 19 dan buoys that were

placed in a pie-slice pattern eastward from the atoll.

The testing process usad up much of the limited land space that was avail-
able, An extreme case was the IVY, MIKE shot, which eliminated Eluklab, the

island on wnich the device was detonated, and left a large underwater crater.

Finzlly, Enewetak Atcll was not sufficiently large to permit detonation of
a device of MIKE's yield without significant risk of Llast damage or radioactive
contamination of the main camps on Enewetak and Parry islands. Evacuation of
Enewetak Atoll was no small task, so Ujelang Atoll and, especiclly, Bikini

Atoll, were considered as alternative sites for MIKE.
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Figure 3. Causeway construction, IVY, MIKE.

Figure 4, Looking down causeway toward IVY, MIKE ground zero.




Detailed study revealed, however, that little would have been gained by
use of either location. Both would have required extensive preparation, vir-
tually from scratch — at best an expensive and time-consuming process, Given
very tight supplies of needed materiels, such as marine signal cable, timely
completion of construction might have been impossible. Use of Ujelang would
have required long-term removal of the Marshallese population, and probabiy
would have led to political complications (Reference C.0.1l, pp. 49-50). 1In
view of these considerations, the decision was made to detonate MIKE at

Enewetak.

JOINT TASK FORCE 132

successive joint task forces conducted the U.S. nuclear test series in the
Pacific. These organizations incorporated elements of the armed services,
other government agencies (especially the AEC), and civilian contractors. JTF
132 was the successor to JTF 3, which conducted GREENHOUSE in 1951.

Before IVY, each task force was deactivated after its test series was fin-
ished. The AEC continued to develop weapons, hut the continuity of testing
operations in the Pacifiec and of the DOD role in those operations was broken
after each series. This was inefficient for several reasons: (1) facilities
in the PPG were not adequately maintained; (2) military personnel experienced
in nuclear testing or the support thereof were assigned to other duties and
their skills lost to later stages of the program; (3) planning was interrupted,
leading to the need to re-solve previously solved problems as preparations for
the next series began; and (4) aircraft and ships modified for nuclear test
operations were returned to their previous configuration and put back in the

general inventory.

By May 1951 at least two sets of factors were increasing the pressure for
a new organizational structure for conductiung nuclear tests in the Pacific.
First, the international situation and the quickening pace of work in the AEC
laboratories indicated that test series might be more frequent in the future;
and second, the approaching conclusion of the GREENHOUSE Series raised the
question of the disposition of the human and material assets of JTF 3. 1If, as
appeared increasingly probable, the next Pacific test series would involve a
fusion device, then a whole new set of problems would be presented because of

the anticipated very high yield.
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Of course, a new joint task force was one possible solution to the organi-
zational problem, but other ideas were on the table, The interested parties,
including the AEC, the Joint Chiefs of Staff (JCS), the Armed Forces Special
Weapons Project (AFSWP), and senior officials of the four services considered
the problem at length. Although a new joint task force for each series would
be inefficient, JTF 3 was too large and expensive for long-term operation, and
some believed that military requirements for future Pacific tests would be
smaller. 1In the end, a new joint task force was established, absorbing key
personnel from JTF 3 and taking control of U.S. forces rolling up Operaticn
GREENHOUSE at Enewetak. The organization, JTF 132, was activated in Washing-~
ton, D.C., on 9 July 1951.

The Commander JTF 132 (CJTF 132) reported to the JCS through the Army
Chief of Staff. As the commnand of the permanent task force rotated among the
services, the reporting channel rotated in the same sequence. The joint task
force alsc was a subordinate command of the Commander in Chief Pacific

(CINCPAC) , who provided overall security and logistics support.

Charged with responsibility for nuclear energy development by the Atomic
Energy Act of 1946, the AEC designated CJTF 132 as its representative during
the operational period of the test series. Thus, the commander had the author-
ity to conduct the tests without the AEC relinquishing its responsibilities

under the law.

For IVY, the task force was composed of four task groups: Task Group (TG)
132.1 (AEC scientific activities and base facilities), TG 132.2 (Army), TG
132.3 (Navy), and TG 132.4 (Air Force). All task groups supported the experi-
mental program in one way or another. The organization of JTF 132 and its
relationship to higher authority are depicted in Figqure 5. The functions of

the four task groups are described subsequently.

Pre-IVY Period
After its activation on 9 July 19531, JTF 132 moved gquickly toc prepare for

IVY, the next test series, and to lay a comprehensive base for Pacific testing

over the long term,
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Figure 5. Organization of Joint Task Force 132.

Personnel of TG 3.1, the GREENHOUSE scientific task group, returned to
their Los Alamos and Livermore laboratories to analyze the data collected. TG
132.1, the scientific task group for JTF 132, was activated on 2 January 1952
(Reference B.0.4, p. 1). Shortly after activation, the task group commander
told members of the task force staff that November 1952 should be used as the
planning date for the MIKE shot (Reference C.0.l, pp. 34-35).

MILITARY AT THE PACIFIC PROVING GROUND. By 20 June 1951, after the last
test of the GREENHOUSE series, only a military garrison and H&N maintenance
personnel remained on Enewetak Atoll (Reference D.2, pp. 164-165). The gar-
rison was largely made up of Army personnel and retained the designation of
TG 3.2, the Army task group during Operation GREENHOUSE. On 1 August 1951
TG 3.2 was deactivated and reactivated as TG 132.2. The task group commander
represented the CJTF 132 at Enewetak and had operational control of all joint
task force elements present. The task group commander also was Commander Ene-
wetak Atoll, reporting to CINCPAC.
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TG 3.3 was disbanded completely at the end of GREENHOUSE, although a small
naval detachment remained as the boat pool at Enewetak under the operational
control of Commander TG 132.2 (CTG 132.2), and a naval deputy was on the staff

for the joint task force.

After GREENHOUSE, TG 3.4 was deactivated, but an Air Force detachment re-
mained at Enewetak Island to operate the airfield under the operational control
of CTG 132.2, On 19 June 1951, this unit was designated 493lst Test Support
Squadron. At the same time the 4920th Test Support Group was established at
Kirtland AFB under Special Weapons Command as a cadre for future Air Force ac-
tivities in the PPG (Reference C.0.1, p. 38).

When TG 3.2 was redesignated TG 132.2 of JTF 132, it consisted of the fol-
lowing units (Reference C.2,3, First Installment, p. 12):

7126th Army Unit

® 4931st Test Support Squadron (Air Force), in turn supported
by the 1500th Air Transportation Group, Detachment 1500-1
(Military Air Transport Service), the 1960th Airways and
Air Communications Squadron, Detachment 1960-1, and the
3lst Weather Squadron, Detachment 31-1

® Navy Boat Pool Detachinent.

In addition, a small Coast Guard detachment that ran the Loran system station
on Enewetak Island was attached to TG 132.2 for base facilities support (Ref-
erence C.2.2, p. IV-2).

During the summer of 1951, the garrison force put much effort into cocoon-
ing and storing equipment left behind by JTF 3. At the time, it was believed
that the next Pacific test series would be held in the spring of 1952, with
the buildup beginring in the fall of 1951. When it became clear that a spring
series was unlikely, much equipment had to be reprocessed for long-term stor-
age. This task was largely completed in the fall of 1951 (Reference C.0.1,

p. 20).

On 16 Auygust 1951, CJTF 132 visited the garrison. Becauss the size and
mission of TG 3.2 had fluctuated widely in the previous 2 years, TG 132.2 had
inherited a hodgepodge of orders and directives, CJTF 132 decided a unified

operational directive was required, and the result was Operation Order 1-51,
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dated 26 November 1951 (Reference B.0.3). Under this order, CIG 132.2 was
responsible to CITF 132 for:

)“r'-.r '.."."n."- o J”' B

e
AP
I

S l. Organizing all Army, Navy, and Air Force personnel under
o his command in a manner best suited to accomplish his
assigned mission

2. Maintaining all active military equipment on the atoll in
a state of repair and readiness

s

3. Maintaining all stored military equipment in protective
cover as required for minimal deterioration

vt Bet ot
AP A

4. Shipping all surplus equipment and materiel in accordance
with instructions from CJTF 132

5. Operating port and stevedoring facilities on Enewetak
Atoll in coordination with the AEC contractor, H&N

6. Providing atoll surface and air transportation within the
atoll area

7. Maintaining minimum airbase facilities consisting of
T a. Airbase headquarters

b. Airbase operations

i c. Air Force supply

gg d. Communication and control tower facilities

: e. Weather observation and forecasting facilities

f. Military Air Transport Service (MATS) turnaround sta-
tion and air passenger and freight terminal facilities

8. Providing for the radiological safety of task force units
and vigiting military personnel

, 9. Maintaining and operating the signal communications sys-
' tem on Enewetak

10. Organizing, training, and equipping a combat-type unit

11. Conducting a training program as prescribed in training
memoranda of Headquarters JTF 132

12. Preparing a natural disaster plan for use in the event of
a typhoon or tidal wave

13. Preparing emergency plans to include the defense of the
atoll

14. Supplying and supporting all authorized tenant units, in-
cluding the U.S. Coast Guard (Loran) detachment.

As Commander Enewetak Atoll, CTG 132.2 also was responsible to CINCPAC for
security of the atoll. This meant maintaining the status of the atoll as a

closed area, denying entry into the danger area by unauthorized vessels and
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aircraft, denying entry into the atoll by personnel lacking proper clearances,
and providing surveillance of the atoll to prevent trespassing, photography,

or sample removal by unauthorized perscns.

During this period, most of the work of the 7126th Army Unit was done on
Enewetak Island, but military police of the unit conducted ground security
sweeps of the atoll every 4 days or as directed by CITF 132 (Reference C.0.1,
p. 172). The Navy Boat Pool was used to support the surface security sweeps
(Reference C,2.1, pp. xii-4; Reference C.0.1l, p. 118). Although TG 132.2 was
charged with providing stevedoring services on Enewetak Atoll and the 7126th
was the unit with this capability, it appears that H&N did most of the work,
and it is doubtful whether personnel from the 7126th did any stevedoring on
the shot islands or on Parry (Reference C.2.3, First Installment, p. 28). On
at least one occasion, ordnance experts of the 7126th were called to the north-
ern islands of the atoll to deal with World War II shells uncovered during con-
struction operations. The Protestant chaplain of the unit conducted services
on Enewetak and Parry islands. A Catholic chaplain arrived at a later date.
(Reference C.2.2, p. 1V-8).

The mission of the Air Force 493lst Test Support Squadron was to provide
air transportation within Enewetak Atoll, maintenance facilities for stored
Air Force equipment and supplies, and airbase facilities. The squadron had
six L-13 aircraft in commission to provide local transportation. H&N gener-
ated most of the air traffic in support of their operations on the atoll's
northern islands (Reference C.0.1, pp. 112-113; Reference C.2.3, First In-
stallment, p. 28).

According to the CTG 132.2 Final Report, the strength of TG 132.2 as of
1 August 1951 was 335 personnel, distributed as shown in Table 2. The author-
ized strength of the 7126th Army Unit was 27 officers, 2 warrant officers, and
290 enlisted men (Reference C.2.1, p. IV-2).

The tour of duty on Enewetak Atoll for members of TG 132.Z was 1Z months,
although many remained longer because replacements were slow to arrive (Refer-

ence C.2,.3, First Installment, p. 12).
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Table 2. Strength of Task Group 132.2 as of 1 August 1951.

Officers Enlisted Total

Army 18 213 231
Navy 1 16 17
Air Force 10 68 78
Coast Guard 1 8 9

CIVILIANS AT THE PACIFIC PROVING GROUND. The other major group of person-
nel at the PPG during the early part of the garrison phase were empioyees of
the AEC contractor, H&N. H&N was responsible for providing utilities on Ene-
wetak Island, for maintaining some facilities there, and for all construction,
maintenance and base support elsewhere on the atoll. Company personnel, under
directives from the AEC, provided radsafe services for the areas of the atoll

other than Enewetak Island until the task force arrived in the proving ground
(Reference B.0.4, p. 2).

Buildup

CONSTRUCTION. To prepare for IVY, H&N completed numerous construction
projects. These projects can be divided into two broad categories: expend-
able test facilities, 2nd improvements to permanent camps on Enewetak and
Parry islands. BExpendable test facilities (Reference C.0.1, pp. 129-135)
included several classes of projects:

1. Temporary camps and related support facilities. The fo-
cus of activity for MIKE was the ground zero on Eluklab
Island. The contra—-tor built the causeway connecting
Eluklab, Dridrilbwij, Bokaidrikdrik, and Boken islands.

2, Scientific stations. Altogether about 500 scientific
stations had to be built or renovated for IVY. Some were
quite simple, but some were massive and complex. Most of
the stations requiring major construction were located on
the islands joined by the causeway. Station 1, the MIKE
shot cab, was a large building measuring 88 x 46 x 61
feet (26.8 x 14.0 x 18.6 meters) tc the eaves, with ela-
borate equipment to support and monitor MIKE (see Fig-
ure 6). Stretching from the shot cab to Boken Island was
Station 204, a helium-filled conduit 8 x 8 x 9,000 feet
(2.44 x 2.44 x 2,743 meters), known less formally as the
"Krause-Ogle Box." At the Boken end of the Krause-Ogle
Box were stations 200 and 202, both of thick reinforced
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concrete, Figure 7 shows the Krause-Ogle Box entering

-;t> Station 200. Station 300 on Bokoluo Island was a two-
o story concrete structure with extra-thick walls to make it
; fallout-proof. The stations noted above were on various
= islands, but many small stations were on the reef. Consid-
L erable use was made of stations left over from GREENHOUSE.
\T
- Relatively little new construction was done on Enewetak Island. A new
- airfreight terminal and a meat-cutting building were put up under the super-
vision of H&N personnel, using labor provided by the Army 511lth Transportation
Port Company attached to TG 132.2 after 1 April 1952.
At Kwajalein, a number of buildings were refurbished, 210 tents erected,
}; latrines and showers built, and 18 prefabricated buildings erected.

':**', To supplement the weather stations on Kwajalein, Enewetak, Wake, and Truk,
Lﬁ the joint task force instructed TG 132.4 to establish weather stations oo Bi-
jf' kini, Ponape, Kusaie, and Majuro (Reference C.4.1). The stations were set up
L during August and September 1952.

@

'.;, e,:u;;‘ TR (G e
." -
b ¢

Figure 7. Krause-Ogle Box at Station 200 on Boken Island, IVY.

e 44




BUILDUP OF PERSONNEIL, AND UNITS. According to task force planning, person-
nel assigned to task force headquarters were to be in the proving ground by
15 September 1952, with the exception of the small scientific contingent sched-
uled to be present by 3 October {see Table 3). Most elements of the task
group were to be at their posts in the forward area by late October 1952,

Table 3. Headquarters Joint Task Force 132 staffing, IVY.

Operational Strength

Date of

Service Entisted Operational Arrival in
Element Officers Men Civilians Location Forward Area
Army 21 19 Parry 15 Sep 52
Navy 12 12 Parry 15 Sep 52
Air Force 15 19 Parry 15 Sep 52
Scientific - . 3 Parry 3 Oct 52
Total 48 50 3

Source: Reference B.0.2, Change No. 3, p. C-1.

Most, if not all, H&N personnel were assigned either to Test Pacilities or
Base Facilities Units of TG 132.1. The TG 132,1 population on Enewetak Atoll
reached its peak on 24 October 1952 with 556 staff and scientific personnel
and 1,129 HaN employees (Reference C.l.l, p. 23). These peak figures are rea-
sonably close to the planned numbers shown in Table 4.

As preparations for IVY proceeded, the authorized strength of the 7126th
Army Unit, the core of TG 132.2, was increased to 39 officers, 6 warrant offi-
cers, and 441 enlisted men. - Several units were added to the task group to help

perform its test series missions. The order of their arrival was (Reference
c.2.1, p. Iv-3):

7131st Army Unit.Signal Detachment
First Increment 1 Apr 1952
Second Increment 6 May 1952
51ith Transportation Port Company
First Increment 1 Apr 1952

Second Increment 6 May 1952




Table 4.

Planned Task Group 132.1 staffing for IVY.

Operational Strength Date of
Arrival in
Enlisted Operational Forward
Unit Officers Men Civilians Location Area
. Headquarters Task Group 132.1
" Civilian 23 Parry 22 Oct 52
Army 10 20 Parry 22 Oct 52
Navy 6 Parry 22 Oct 52
Air Force 19 Parry 22 Oct 526
: Task Group
3 132.1 (Scientific Programs)
. 25 24 39 Kwajalein 22 Oct 52
1 8 5 Bikini 22 Qct 52
1 Hawaii 22 Qct 52
A 3 1 Wake 22 Oct 82
= 1 Midway 22 Oct 52
- 1 Guam 22 Oct 52
k.- 1 3 Johnston 22 Oct 52
- 28 45 239 Parry 22 Oct 52
k. Task Unit
f. 132.1.2 (Production) 48 Parry 22 Oct 52
- 132.1.3 (Special Materials
: Facilities) 56 Parry 17 Sep 52
N 132.1.4 (LASL Assembly) 1 1 76 Northern 1. 'ands 12 Sep 52
132.1.5 (Sandia Assembly) 6 Kwajalein 12 Nov 52
i 132.1.6 (Firing Party)a Parry
- 132.1.7 (Radsafe) 25 22 5 Parry 29 Oct 52
~ 132,1.8 (Technical
e Photography) Parry 29 Oct 52
-, 132.1.9 (Documentary 6 16 2 Kwajalein 22 Oct 52
Photography) 5 3 15 Parry 22 Oct 52
, 132.1.10 (Test Facilities) 1 Parry 15 Oct 52
.. 132.1.11 (Base Facilities) 13 Parry 12 Nov 52
= Holmes & Narver 788 Parry In Place
-7 49 Enewetak In Place
4 428 Northern Islands In Place
" o o 39 Bikini In ?lace
Total 114 188 1,832
;f Note:
- 3personnel drawn from other task units.
;! Source: Reference B.0.2, Change No. 3, pp. C-1 and C-2.
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4th Transportation Truck Company

FPirst Increment 1 Apr 1952
Second Increment 6 May 1952
Counterintelligence Corps, Provisional,
Sub-detachment C 16 Jun 1952
125th Military Police Provost Marshal Detachment 16 Aug 1952
516th Military Peclice Service Company 19 Aug 1952
Communications Security Detachment 1, 8607th AAU
(Army) 19 Aug 1952
18th Military Police Criminal Investigation
Division 19 Aug 1952
A group of Army stevedores, electricians, Began arriving
carpenters, mechanics, and officers posted from 9 Sep 1952 and
Hawaii to the proving ground for temporary duty departed by
by the Commanding General, U.S. Army, Pacific 27 Oct 1952

The Cosmtunications Security Detachment and Sub-detachment C of the Counter-
intelligence Corps were attached to TG 132.2 for administrative and logistics

support only.

Planned manning levels and locations of the elements of TG 132.2 are given
in Table 5 as of 8 October 1952, after the Air Force component, the 4931lst Test
Support Squadron, had been transferred to TG 132.4. Actual monthly totals for
the task group, apparently less the Coast Guard Loran station detachment and
the three officers and 95 men on temporary duty from Hawaii, were as shown in

Table 6.

TG 132.3 was activated in Washington, D.C., on 8 February 1952. Compo-
nents of the task group arrived in the forward area as shown in Table 7.

Total strength during the operational period is shown in Table 8.

TG 132.4 was activated on 2 January 1952 at Kirtland AFB, Albuquergque, New
Mexico (Reference B.0.4, p. 2). Planned arrival times and size of the task
group elements as of 8 October can be seen from Table 9. Actual buildup (by

location) is shown in Table 10.

The Task Force in Place
As of Octcber 1952, Hq JTF 132 expected the task force personnel to be
distributed as shown in Table 11l.
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{2 Table 5. Task Group 132.2 manning levels and locations as of
O 8 October 1952, IVY,

Operational Strength

Enlisted Operational
Unit Officers Men Location
Headquarters Task Group 132.2
(7126th AU) 44 446 Enewetak Is‘'end
Temporary duty from U.S. Army,
Pacific 3 95 Enewetak Island
Navy Boat Pool Detachment 1 24 Enewetak Island
Loran station USCG Detachment 1 8 Enewetak Islend
7131st Army Unit Signal Detachment 4 53 Enewetak Island
2 40 Parry Island
1 Northern islands
516th Military Police Company 1 S0 Enewetak Island
s 2 50 Parry Islend
3 61 Northern islands
g Communications Security
Detachment 1, 8607th AAU 4 31 Enewetak Islandd
18th Military Police Criminal
Investigation Division 1 2 Enewetak Island
Counterintelligence Corps, 1 2 Enewetak Island
Provisional, Sub-Detachment C 2 Parry Island
3 Northern islands
125th Military Police, Provost
Marshal Detachment 5 Enewetak [sland
511th Transport Port Company 155 Enewetak Island
4th Transport Truck Company 125 Erewetak Island
Total 77 1,153
Note:

3pboard USS Estes (AGC-12).
Source: Reference C.0.2, p. 82.




I'f/f.(
. Table 6. Monthly personnel totals for Task Group 132.2, IVY.
g Army Air Force Navy
2 Enlisted Enlisted Enlisted
- i Uate Officers Men Officers Men Officers Men Total
o 1 Sep 51 17 246 12 67 1 18 361
' 1 Oct 51 20 247 10 65 i 18 361
§ 1 Nev 51 6 218 1l 68 1 25 339
N ! Dec 51 18 201 1l 69 1 40 340
- 1 Jan 52 19 245 11 84 1 39 399
3 ! Feb 52 20 275 13 117 1 22 448
. 1 Mar 52 22 251 14 73 1 25 386
g 1 Apr 52 36 512 1 70 1 26 656
R 1 May 52 £/ 499 2 106 1 27 692
. 1 dun 52 46 670 2 129 1 27 893
, 1 Jul 52 55 757 2% 142 1 26 1,007
- 1 Aug 52 57 1,009 30 193 1 23 1,323
8 1 Sep 52 67 1,052 30 186 1 % 1,362
. 1 Oct &2 71 1,043 31 194 1 24 1,364
1 Nov 52 75 1,939 48 288 1 24 1,475
'.1 Source: Reference C.2.1, 1. IV-2.
"
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Table 7. Arrival of components of Task Group 132.3 in the forward area, IVY.

Number of
Date Ship or Element Personnel
7 Jul 52 Gasoline tanker USS Agawam (A0G-6) 122
17 Jul §2  Underwater Detection Unit (arrived by air) 21
21 Jul 52 Fuel oil barge YON-146 arrived under tow by USS Moctobi (ATF-105), which left soon ¢
thereafter
Boat pool (advance group of 1 officer and 2?1 enlisted men arrived by air, remainder ——-
30 July)
¢6 Jul 52 Seif-propelled gasoline barge YOG-69 arrived under tow by USS Takelma (ATF-118), 0
vhich left soon thereafter
30 Jul 52 Main body of boat pgol arrived on USS Oak Hill (LSD-7) with their boats: 4 zircraft
rescue vessels {AVR), 21 mechanized landing craft, 4 large personnel landing craft
(LPCIL}), 5 utility landing craft (LCU) 330
21 Aug 52 Patrol Squadron 2 {VP-2) with 8 P2V-4 patrol and antisubmarine search aircraft and
3 P2V-5 patrol and antisubmarine search aircraft
392
2 Sep 52  Two PBM-5A patrol flying hoats belonging to VP-2
12 Sep 52  Escort destroyer USS Radford (DDE-446) 259
Escort destroyer U5S ('Bannon (DDE-450) 251
Escort destroyer USS Carpenter {DDE-825) 2762
Escort destroyer USS Fletcher (DDE-445) 258
Seaplane tender USS Curtiss (AV-4) 729
Troop landing ship USS LST-836 566
18 Sep 52  Amphibious force flagship LSS Estes (AGC-12) 566
2 Oct 52  Escort aircraft carrier USS Rendova {CVE-114); on board were 6 FAU-5N carrier-based
fighters, 4 TBM-3R torpedo bomters converted for transport, and 5 HRS-2 transport
helicopters {34 men of Navy Helicopter Squadron [HS-2 *achment provided personnel
for 3 HRS-2 helicopters, and 14 men of Marine Compone vir Department provided
personne} for 2 HRS-2 helicopters) g972b
14 Oct 52  QOne P2ZV-4 aircraft from VP-2¢
14 Oct 52 Auxiliary ocean tug MV Horizon, owned and operated by “oripps Insti-
tution of Oceanography as a research ship 40
18 Oct 52 Transport USNS David C. Shanks {T-AP-187) 191
20 Oct 52 Transpart USNS General E.T. Collins (T-AP-147) 192
Fleet ocean tug USS Yuma (ATF-94) 74
Attack cargo ship USS Leo (AKA-60) 228
Fleet ocean tug USS Arikara (ATF-98) 80
Fleet ncean tug USS Lipan (ATF-85) 79
21 Oct 52  Net laying ship USS Eilcer {AN-20) 49
14 Nov 52 Auxiliary ocean tug MV Spencer C, Baird, owned and uperated by Scripps Institution
of Oceanngraphy as a research ship (not present for MIKE; at Bikini for KING) 70

Nntes:

“Plus 10 comprising the escort division.
Cdai ok e a il i ew s v e v e an
lHL,IuUIIl\J L WD i 1 IA';‘U-N|“H air r ol L anyg g i l'_.U‘.JLE' witl UE’ )U””CI‘ Luidl I“g D,

Csee 21 August and 2 September.
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Table 8. Task Group 132.3 strength during IVY.®

Enlisted
Task Group Element Officers Men Civilians Total
Headquarters 17 44 1 62
132.30 (Weapons Element)
USS Curtiss (AV-4) 39 683 722
Marine Detachment 3 64 67
132.31 (Transport Element)
USS Estes (AGC-12) 48 518 566
USS LST-836 6 123 129
y USNS David C. Shanks (T-AP-180) 5 17 169 191
~ USNS General E.T. Collins (T-AP-147) 5 16 171 192
. USS Leo (AKA-60) 12 216 228
132.32 (Service and Harbor Control Element)
USS Oak Hill (LSD-7) 19 211 230
Boat Pool Detachment 4 198 202
YSS Agawam (A0G-6) 8 114 122
3 Y0G-69 14 14
N USS Lipan (ATF-85) 5 74 79
USS Yuma (ATF-94) 5 71 76
Underwater Detection Unit 1 20 21
USS Arikara (ATF-98) 5 75 80
MV Horizon 1 36 37
USS Elder !{AN-20) 3 45 a9
132.33 (Destroyer Element)
Commander and Staff, Division 11 5 5 10
USS Carpenter (DDE-825) 15 261 276
USS Fletcher (DDE-445) 17 241 258
YSS Radford (DDE-446) 18 238 256
USS_G'Banron (DDE-450) 17 234 251
132,34 {(Convoy and Escort Element)
USS_Rendova (CVE~114) 72 804 876
Composite Squadron Three (VC-3) 9 33 42
Service Squadron Seven (FASRON-7) 6 6
Helicopter ASW Squadron Two (HS-2) 12 22 34
Marine Component Air Department 8 6 14
Patral Plane Unit
Patrol Squadroan Two (VP-2) and FASRON-110 a7 298 345
Total Task Group 132.3 412 4,646 377 5,435
Note:

The disagreement with Table 7 in rumber of personnel for some units is because the
totals were extracted at different times during the operation. Also, crews of other
units were aboarc Oak Hill (LSD-7) when it arrived in the Pacific Proving Ground.

Source: Reference C.3.1.




Table 9. Planned buildup of Task Group 132.4 in the forward area, IVY.

Operational Strength

/] Arrival in
Enlisted Forward
Unit Officers Men Civilians Equipment Area
Kwajalein
Hg Task Group 132.4 43 75 1 30 Sep
Test Support Unit 27 341 4 C-47 3 QOct
Housekeeping 3 279 1 B-25
(Z1 only)?
Test Aircraft Unit
3 Flight A 2 B-50 26 Sep
- Control-tanker-bomb 68 154 10 KB-29 3 Oct
’;i Orop instrumentation 2 B-29 3 Oct
3 Maintenance element 8 164 1 29 Sep
Effects element 19 [ 1 B-36 26 Sep
1 B-47 28 Sep
1 B-29 6 Oct
Flight "B"
, Sampler element 34 121 3 16 F-84G 1 Oct
- Flight "C"
" Orop element 22 66 2 B-36H 17 Oct
Test Service Unit
= Weather reconnaissance 56 253 10 WB-29 5 Oct
) j!j Weather reporting 2 9 30 Sep
-y Communicaticns 11 143 30 Sep
o Search and rescue 8 9 2 SA-16 10 Jun
SR 8 12 2 SB-29
:};i 1 2 1 H-19 2 Oct
Py Photo Element 32 32 3 C-54 12 Oct
SR 1 RB-50 15 Oct
Sample Return 9 9 3 R6D 25 Oct
(transient element,
not included in totals)
Kwajalein Total 342 1,731 5 58 aircraft
(continued)
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Table 9. Planned buildup of Task Group 132.4 in the forward area, IVY
(continued).

Operational Strength

Arrival in
Enlisted Forward
Unit Officers Men Civilians Equipment Area
Enewetak
Test Support Unit 31 187 1 15 L-13 In place
(1iaison)
20 2 H-19 3 Jun
(helicopters)
15 1 B-17 24 Sep
(CJITF)
3 H-13 (Army
helicopters)
Test Services Unit
Weather reporting 10 26 30 Sep
Communications 3 63 15 Sep
Enewetak total 44 311 1 21 Intra-atoll
aircraft
Weather islands
Test Services Unit
Weather reporting 4 64 30 Sep
Communications 16 30 Sep
Weather islands total 4 80
Task Group 132.4 Totais
Kwajalein 342 1,731 5 58 aircraft
Enewetak 44 311 1 21 aircraft
Weather Islands _4 80 .
390 2,122 6 79 aircraft
Notes:

a1 - Zone of the Interior (continental United States; not included in
Kwajalein totals).

Source: Reference C.0.2, Change No. 3, p. C-5.
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Table

10. Actual buildup of Task Group 132.4 in the forward area, IVY,
Rear Weather

Date Echelon Kwajalein Enewetak Islands Total
1 Feb 78 0 79 0 157
1 Mar 233 0 79 0 312
1 Apr 365 1 79 0 445
1 May 464 1 128 0 593
1 Jun 880 274 191 0 1,345
1 Jul 2,007 274 281 0 2,562
1 Aug 1,854 421 201 6 2,482
1 Sep 1,688 62 281 63 2,094
1 Oct 1,210 946 23 83 2,262
1 Nov 85 2,100 3 84 2,272
Source: Reference C.4.2.

....................
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Table 11. Expected distribution of IVY task force personnel, October 1952.

Enewetak Atoll Kwajalein
Service Enlisted Enlisted
Element Officers Men Civilians Officers Men Civilians
Hq JTF 132 48 50 3 1 0 0
TG 132.1 80 117 1,745 31 40 47
TG 132.2 77 1,153 0 0 0 0
TG 132.3 30 4,303 442 61 341 0
T6 132.4 0 0 n 386 2,042 6
Total 545 5,623 2,190 479 2,423 53
Other Total
Service Enlisted Enlisted
\ Element Officers Men Civilians Officers Men Civilians
™ Hq JTF 132 272 392 1 76 89 4
X 16 132.1 2b 140 ag© 113 171 1,840
TG 132.2 0 0 0 77 1,153 0
- 16 132.3 0 0 0 401 4,644 42
o 16 132.4 4d god 0 390 2,122 6
T 5€ 13¢ 0 5 13 0
- 1f 7f 0 1 7 0
=~ Total 39 153 49 1,063 8,199 2,292
Notes:
R, Rear echelon, Washington, D.C., and task force personnel officers at
[

Oakland and San Francisco, California; Hickam AFB, Hawaii; and Kwajalein.
bLocated at Bikini, Wake, Guam, Midway, and Hawaii.

Clocated at Bikini, Johnsten, and Wake islands.

dweather islands.

€Rear echelon at Kirtland AFB, New Mexico.

fPort Liaison Detachment to remain in the continental United States.
Source: Reference 8.0.2, Change No. 3, p. C-6.
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TASK GROUP 132.1 (SCIENTIFIC). The scientific task group was organized as
shown in Pigure 8. TG 132.1 work in the forward area was performed by 11 task
units (TU) (Reference C.l.1, pp. 26-27, 39, 55-60):

e TU 132.1.1 (Scientific Programs) —- Designed and carried
out the experiments for weapon design and weapon effects
in coordination with the DOD and the contractors of both
DOD and AEC,

® TU 132.1.2 (Production) -- Primary mission was production
of special materials in the large amounts required for the
MIKE shot,

® TU 132.1.3 (Special Materials Facilities) =-- Tasked with
o moving the special materials from Parry to the shot cab on
- Eluklab and handling them there. Specially designed trucks
- were used. The task unit was directed by employees of the
Cambridge Corporation.

® TU 132.1.4 (MIKE Assembly) -- Prepared the components of
the MIKE device for shipment and assembled the device on
Eluklab.,

e TU 132.1.5, (KING Assembly) -~ Assembled the KING weapon
in the United States, supervised its transportation by air
to Kwajalein, and its loading into the drop aircraft,

e TU 123.1.6 (Firing Party) -- Consisted of a team that armed
the MIKE device, and a team that fired the device from a
control room on the Estes.

e TU 132.1.7 (Radiological Safety) -- Responsible for tech-
cal support to the entire task force. This included train-
ing, monitoring, instruments, equipment, and supplies.

This unit also procured, issued, and processed the film
badges for the entire task force and kept the exposure
records. (Radiological safety is treated in detail in
Chapter 2.)

® TU 132.1.8 (Technical Photography) -- Photographed the
shots and scientific equipment as required to illustrate
reports, The unit maintained darkroom facilities for the
rest of the task group.

e TU 132.1.9 (Documentary Photography) -- Organized and sup-
ported by the Air Force Lookout Mountain Laboratory. The
unit obtained the still photographs and motion pictures
needed to document the test series.

e TU 132.1.10 (Test Facilities) and TU 132.1.11 (Base Facil-

_ ities) =-- Essentially the H&N organization in the proving

{ ground, overseen by a number of AEC officials for the op-

: erational period. TU 132.1.10 was responsible for the
test facilities, and TU 132,1.11 ran the four H&N camps.
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i) TASK GROUP 132.2 (ARMY). Figure 9 shows the Army task group organization.

It was assigned the following broad missions (Reference B.0.2, p. 3):

1. Provide for the ground security of Enewetak Atoll
2. Maintain and operate the signal communications system

3. Maintain and operate Enewetak Atoll port facilities,
) including stevedoring, in coordination with TG 132,1

oY
K

]
x

*
1
-3
.

Maintain all base facilities on Enewetak Island except
those specifically allocated to TG 132.,1 and TG 132.4.

Catal)
oo

Military police work probably accounted for much of the time members of
TG 132.2 spent off Enewetak Island. Within the limits of radiological safety,
surface security sweeps were conducted every 4 days or as directed by CITF 132.
Air sweeps were conducted daily, although it is not clear whose aircraft were
used. The military police of the 7126th Army Unit and the 516th Military Po-

lice Service Company were combined to man police posts on Enewetak, Parry,
- Runit, and Dridrilbwij as follows:

Enewetak 3 officers and B4 enlisted men
Parry 2 officers and 58 enlisted men
N Dridrilbwij 2 cfficers and 38 enlisted men
e Runit 1 officer and 19 enlisted men.

Vessels of the task group boat pool were used for the surface security
25 sweeps. Moreover, the boat pool's DUKWs were used extensively to support the
off~island reef activities of TG 132.1 (Reference C.0.1l, p. 118; Reference
C.2.1, pp. xiii-4),

TASK GROUP 132.3 (NAVY). 7The naval task group had the following missions
(Reference B.0.2, p. 3):

1. Provide for the security oi the Enewetak danger area by:
a. Maintaining the status of the closed area

b. Detecting, warning, and eccorting unauthorized vessels
and aircraft out of the danger area

2. Meet the requirements of TG 132.1 for suitable water

-, transportation and shipboard assembly facilities for the
4 MIKE device

3. Provide shipboard command facilities for the task force
commander and administrative space for the headquarters
of TG 132.1 and TG 132.2
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4. Provide ship-to-shore and intra-atoll surface and heli-
copter transportation, including flights for damage sur-
vey and recovery of scientific samples and film

5. Provide shipboard facilities to house the joint task
force while afloat.

In the proving ground, CTG 132.3 organized his forces into seven major
components (see Pigure 10)., Their functions are detailed in Table 12, With
the exception of the members of the Patrol Plane Unit, which was based on
Kwajalein, all task group personnel apparently were housed aboard the task

group's ships.

COMMANDER
TASK ELEMENT 132.31 TASK ELEMENT 132.33 TASK UNIT 13230
TRANSPORT ELEMENT DESTROYER ELEMENT CARRIER UNIT
TASK ELEMENT 132.30 TASK ELEMENT 132.32 TASK ELEMENT 13234 TASK UNIT 13231
WEAPONS ELEMENT SERVICE AND HARBOR CONVOY AND PATROL PLANE UNIT
CONTROL ELEMENT ESCURT ELEMENT

Figure 10. Organization of Task Group 132.3, IVY.

TASK GROUP 132.4 (AIR FORCE). The main body of the Air Force task group
was based on Kwajalein Atoll. The task group organization of its elements is

shown in Pigure 11.

The task group's primary mission was to provide the aircraft and personnel
for collecting and recording data as required by the scientific programs. 1In
addition, the task group was to:

1. Augment existing and base facilities at Kwajalein and
operate adequate airbase facilities at Enewetak

2. Operate both intra-atoll and interatoll air transporta-
tion at Enewetak

3. Provide weather reconnaissance, analysis, and forecasting

4. Augment existing search and rescue (SAR) activity at
Rwajalein

5. Provide tactical and administrative communications.
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.. COMMANDER
- TASK UNIT 132.4.1 TASK UN!™ 13242 TASK UNIT 132.4.3
: TEST SUPPORT UNIT TEST AIRCRAFT UNIT TEST SERVICFS UNIT

Figure 11. Organization of Task Group 132.4, IVY.

The major elements of the task group had the following missions:

® Test Support Unit (TU 132.4.1)
—— Administer task group headquarters

—-- Establish or augment airbase and suppcrt services and
3 facilities at Enewetak and Kwajalein for the operation
- and maintenance of TG 132.4 aircraft

-— Furnish administrative support aircraft for TG 132.4
. requirements including documentary photography

Y — Provide aircraft and personnel decontamination services
and facilities at Rwajalein

- Furnish both intra-atoll and interatoll airlift at
Enewetak

—- Augment existing housekeeping services and facilities
in support of TG 132.2 at Bnewetak and TG 132.3 at
Kwajalein

® Test Aircraft Unit (TU 132.4.2)

— Provide a minimum of 12 airborne cloud-sampler fighter
o aircraft in the target area for 1 to 3 hours during

3 each shot at altitudes of 43,000 to 46,000 feet (13.11
B to 14.02 km)

-~ Airdrop a nuclear device
— Provide airborne refueling capabilities

-~ Provide airborne flight controller aircraft

- ® Test Services Unit (TU 132.4.3)

;- -—- Provide weather service at Enewetak and Rwajalein and

- reporting stations at Ponape, Majuro, Bikini, and Rusaie
T -- Provide a Weather Central at Enewetak

4

B -- Conduct weather reconnaissance and operate and maintain
] necessary weather reconnaissance aircraft

-~ Provide air rescue service in the Marshall Islands area.
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CHAPTER 2
RADIOLOGICAL SAFETY

Operation IVY posed some unique problems to the Joint Task Force 132 (JTF
132) staff and the Atomic Energy Commission (AEC) because of the predicted
large size of the detonations. The MIKE shot was expected to produce a yield
far surpassing that of any earlier test, and the radiocactive fallout might be
a more serious problem both to participants and off-island inhabitants. There
was concern that a device detonated in the atmosphere might significantly con-
taminate the lagoon and restrict its use by fleet ships. The shot would be
detonated without benefit of near-shot-time, shot-island weather data because
of personnel evacuation requirements. Thus, during the 5 hours between evacu-
ation and detonatior, unpredicted shifts in forecast favorable winds could in-

crease the potential of exposing the fleet to fallout.
Two other distinct radiation concerns existed:
® Initial radiations emitted by the detonation and thermal

effects. This was controlled by completely evacuating
personrel to safe distances from the atoll for shot MIKE

® Residual radiation near the detonation site that posed a
problem for recovery of scientific instrumentation and
other work. Exposure was controlled by radiological safety
{radsafe) personnel using counters and dosimeters.

RACTOLOGICAL SAFETY PLANNING

The Chief JTF 132 Technical Operaticns Branch (J-3) was also the Chief
Radsafe Officer. As such, he was responsible for advising Commander JTF 132
{CIJTF 132) on the measures hecessary to ensure the radiological safety of =211
test personnel. The major technical radsafe element of the task force was Task
Unit 132.1.7 (TU 132.1.7) of the Scientific Task Group (TG 132.1). The Chief
Radsafe Officer was the commander of tiiis unit. Radiological safety of all
military and civilian personnel was specified as a command responsibility in

Annex H, Operation Plan No. 1-52, and in the later Annex P to Operation Plan

2-52 (B.0.2), and radsafe activities were to be performed through normal com-

mand channels. The annex with its three appendixes from the second operation
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Plan is reproduced in Appendix B of this report., TU 132,1.7 had responsibili-
ties that affected the entire task force, while the other three task groups
possessed essentially self-contained radsafe units. Each task group commander

was responsible for providing the necessary radsafe personnel for his group.

It was necessary to plan a radsafe program that would take into account
the increased size of the detonations. This plan had two major aspects:
® A more intensive radsafe effort for those participating in
areas close to the detonations

e A much enlarged program for protection of personnel remote
from ground zero.

Although the environmenta. effects of large yields were not absolutely
known, radsafe precautions were established to maintain the levels of person-
nel exposure at or below limits set within the atomic energy industry (Refer-
ence B.0.2).

In February 1952, while the task groups were being organized, CJTF 132
published Operation Order 1-52 (Reference B.0.4), which specified the radsafe

responsibilities.

® CJTF 132 was to:

1. specify the measures necessary t¢ ensure the radio-
logical safety of task force personnel and furnish
technical advisory assistance to task group radsafe
officers

2. Inform the Commander in Chief Pacific (CINCPAC) of the
potential for radiological exposure of those living
within a radius of 600 nmi (1,110 km) or personnel
flying within a radiuz of 1,000 nmi (1,850 km) of the
test site.

® Before the onsite operational phase, task group commanders
were to:;

l. Organize radsafe units or elements within their task
groups

2. Require radsafe personnel to review radsafe procedures
employed on previous operations and become thoroughly
acquainted with existing training measures through at-
tendance at appropriate service schools

3. Require radsafe personnel to become qualified in the
calibration and testing of standard radiac equipment




4. Establish lists of names of all personnel required by
the nature of their duties to use dosimeters

5. Determine those personnel (civilian and military) re-
quired to undergo physical examinations

o 6. Procure complete allowances of radiac equipment and
special clothing.

® The task group commanders were also to require physical

examinations of ecivilian personnel who had to handle ra-
ioactive material, or who had to be in the forward areas

(i.e., any island or lagoon area north of Parry Island)
during or after a shot, of military perscnnel who might

N ! have o work in contaminated areas on shot islands after
- detonation or on contaminated aircraft, and of all radio-

logical monitors.

The task force radsafe officer detailed uniform radsafe requlations and
requirements for the services. Each service, in turn, developed its own rad-
gsafe plan based on CJITF regulations, The CJTF regulations appeared in Appen-
dix II to Annex P of QOperation Plan 2-52 (see Appendix B of this report) and
specified that:

i 1. Individuals or details working in radiation areas or
with contaminated equipment would be accompanied by
radsafe monitors to inform them of radiological con-
ditions and of reaching maximum permissible exposure
(MPE) levels.

2. A list of all individuals who were expected to enter ra-
diocactive areas would be submitted to CTG 132.1 2 weeks
before the tests.

- 3. All islands in the atoll were to be considered surface
y radiological exclusion (radex) arees after each shot un-
til reported clear by CJTF 132,

4. No aircraft in the air at H-hour was to be closer than 20

nmi (37.1 km) slant range from the detonation point, and,
N N after detonations, no aircraft was to Operate inside the

g air radex area or closer than 10 nmi (18.5 km) from the

rising column or visible cloud unless specifically di-
rected otherwise, If a tactical situation arose that
necessitated entry into the air radex area, tactical ex-
posure allowance standards would apply.

5. All persons in aircraft at shot time, or at scbsequent
: times when engaged in operations in or near the cloud or
) radex track, would wear film badges.

6. Pilots and copilots of aircraft would use modified all-
purpose 4.5-density filter goggles at shot time; as an
extra precaution, copilots were to cover their eyes at
H-hour.
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7. All airborne task force multiengine aircraft at H-hour
within 100 nmi (185 km) of the detonation point would
carry a radsafe monitor equipped with suitable radiac
equipment as well as a radex area plot. The monitor warg
to be capable of calculating allowable exposures under
both operational and tactical conditions.

i 8. Transportation of radiocactive materials to and from the
forward area would conform to AEC requlations for escorted
shipment of such material. Monitoring of radioactive test
materials en route would be the responsibility of escort-
ing scientific personnel as directed by CTG 132.1.

9. No radioactive material would be removed from the test
site except as authorized in the experimental programs.

10. No manned ships were to be permitted inside the lagoon or
closer than 25 nmi (46.3 km) from shot islands at the time
of detonation. (An exception to this occurred during the
KING shot, when USS Estes remained in the lagoon.) Bear-
ings threatening ships with immediate radiocactive fallout

- would be established by CJTF 132 on the basis of forecast

-l wind directions at the time of detonation, and this fall-

@ out sector would be designated as a surface radex area.

All task force ships would remain outside the sector bear-

ings and radial limitations, and be subject to time re-

) strictions. However, if tactical conditions dictated

- directing ships into the radex area, their movemeat would
be governed by tactical exposure guidelines.

11. Crews and passengers of task force ships would be pro-
. tected from blast, heat, and radiation by moving the
: ships.

12. Boats operating in waters near shot islands after shot
time were to be considered subject to contamination, and
radsafe monitors would be required for all such craft op-
erating north of Parry Island after shot time until such
time as radiological restrictions were lifted.

i e R AN

13. Film badges were to be forwarded regularly to the photo-
dosimetry laboratory of CTG 132.1 for processing and re-
cording. Copies of exposure records were to be furnished
to task group commanders.

Task Group 132.1 (Scientific)
TU 132.1.7, the radsafe unit, handled the radiological protection of TG
132.1 personnel and was assigned the following:
1. Technical assistance to task force and task group
commanders on matters pertaining to radiolegical

safety, and ensuring that all units complied with
CJTF 132 radsafe regulations
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2. All ground monitoring services associated with scien-
tific missions, including monitoring of water supplies
at inhabited, distant atolls; CTG 132.3 assisted CTG
132,1 in this

3. Establishment of tahbles of allowable residual radia-
tion levels for equipment, personnel, vehicles, build-
ings, setc.

4. Laboratory services and technical assistance to all
task groups, which included:

a. Procuring, storing, and issuing of all film badges
and specified supplementary items of personnel
radsafe equipment

b. Developing and interpreting film badges

c. Maintaining film badge exposure records and trans-
mitting duplicate records to task groups

d. Providing facilities at the Parry Island Radsafe
Building for the calibration, repair and mainte~
nance of instruments, and storage of spare parts
for radiac equipment

e. Monitoring the removal and packaging of radioac-
tive sources and samples

5. Provision of postshot radsafe surface situation maps
to CJTF 132 and task groups requiring such information

6. Procurement of radsafe clothing as necessary for TG
132.1 and other recovery personnel

7. Procurement and issuance of special high-density gog-
gles to specified personnel of JTF 132

8. Assignment of technical personnel to all task groups

to inspect radiologically contaminated items and to
S certify destruction, disposal, or unserviceability of
B such items as required

9. Provision cf personnel decontamination facilities

7?55 10. Performance of necessary fallout studies for radsafe
o documentation

11. Establishment of a radsafe center on USS Rendova.

The personnel procurement problem facing CTG 132.1 was much greater than
that of the other task groups sirce no single organization was capable of sup-
plying a trained cadre of radsafe personnel. Personnel support, to be assigned
on a temporary duty basis, was requested of each of the services. Table 13

lists the types and numbers of requested support (Reference C.1.7.1).
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Table 13. Radiological safety personnel support requested by
Commander, Task Group 132.1, IVY.

Supplying Service

Air Marine
Function Army Navy Force Corps
Laboratory director
Monitor -- officer 7 5 7 1
enlisted 2 4
Laboratory technician 4
Electronics officer 1
Instrument repairman
Photodosimetry assistant
Clerk 3 1 2

All requested personnel, with the exception of the instrument repairmen, were
actually provided by the services (Reference C.1,1). Most of the requested
officer personnel were radsafe engineers and graduates of the 3-year military
radsafe course. IVY was expected to provide field experience to these highly
trained people. 1In addition, five civilians, gqualified as radiation experts
by background and training, operated with TU 132,1.7, three of whom were ob-
tained from the staff of Los Alamos Scientific Laboratory (LASL), one from

Evans Signal Laboratory, and one from Oak Ridge National Laboratory.

As the operational phase of IVY got underway, it became apparent that pro-
visions for backup radsafe monitors were necessary, in case unexpected or un-
usually adverse radiological exposure conditions hindered the normal operations
of monitor personnel. To cover such an eventuality, CJTF 132 dispatched a let-
ter to each of the task group commanders on 29 September directing that volun-
teer commissioned or scientific personnel be selected and trained as backup
monitors. The training was to consist primarily of familiarization with simple
field-type radiac instruiments and their operation and utility, background in-
formation, information on nuclear radiations, and field problems. The antici-

pated employment of these monitors was to be limited commensurately with their

training. Nonetheless, they were expected to contribute to the accomplishment




of the mission within their allowed exposures. For planning purposes, the

following number of backup monitors was suggested:

JTF 132 Headquarters 10 monitors

TG 132.1 20 monitors

™G 132.2 Participation of previously trained
"Q"-cleared personnel

TG 132.3 5 monitors.

Toward the end of the post-MIKE period and just before the KING detonation,
the services of the backup monitors were utilized. Some of these were men who
acted specifically as monitors for missions, while others were volunteer sci-
entific personnel on the project staff who acted as their own monitors for
particular missions. This was quite helpful because many of the TU 132.1.7
monitor personnel had accumulated exposures of more than 2 R during the early
post-MIKE period; thus, their services were made available on a standby basis
rather than on an active bagis. This also ensured an adequate supply of moni-
tor personnel for the post-KING period (Reference C.1l.3.614, p. 22).

By seeing a more complete picture of the operation, monitor personnel of
TU 132.1.7 were able to plan their activities during the pre~MIKE period more
effectively. This knowledge was carried over into the post-MIKE and pre-KING
activities (Reference C.1.3.614, p. 22).

The organization of TU 132.1.7 is shown in Pigure 12. Major functions of
the unit were radiation control, laboratory and analysis, decontamination, and

special monitoring.

RADIATION CONTROL GROUP. The Radiation Control Group was responsible for
the radiological safety of all personnel entering contaminated areas. The
group consisted of survey and escort monitors at Enewetak and monitors at Kwa-
jalein., Survey monitors periodically checked all the islands of Enewetak Atoll
for radiation levels, the escort monitors accompanied working parties, and the

Ewajalein monitors had several functions that are described subseaquently.

Additionally, a monitor was stationed on the Scripps vessel MV Horizon, and on
USS LST-827, which evacuated Ujelang for the MIRE shot.
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Figure 12. Radiological safety organization of Task Unit 132.1.7, IVY.

The control group officer met daily with the Scientific Deputy of TG 132.1
to plan operations for the following day. The control group station was es-
tablished in the Radsafe Building on Parry and was transferred to the forward
ready room of Rendova before each shot. Current radiological situation maps
were maintained at the station for the information of project leaders and es-
cort monitors. Monitors assigned to the various scientific parties were fa-

miliarized with the problems that could arise in each operation.

The station maintained a daily operations schedule for the Radsafe Infor-

mation Center that detailed all missions into contaminated areas, including

name of monitor, destination, general type of mission, transportation, and
times of departure and arrival. The station was also the clearance point for

4 all working parties before entry into contaminated areas.

Each morning all islands were surveyed by aerial reconnaissance teams and,
when necessary, radiation-level signs were posted in specified areas to allow
R work teams to plan their activities without exceeding the allowable -»xposure,

- Areac with levels of radioactivity higher than 0.1 R/hr were delineated and
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marked by warning signs. Frequent resurveys were made to reestablish the

0.1-R/hr line. Entries beyond the 0.l-R/hr line required escort by a monitor.

The Kwajalein radiation control group, located at the airstrip, assisted
the AEC New York Operations Office (NYROPO) in the preliminary phases of es-~
tablishing a radiation survey system throughout the Marshall Islands. This
group procured drinking water samples from Ponape, Kusaie, Majuro, and Kwaja-
lein before and after both shots and forwarded them to the Radiological Field

Laboratory for analysis.

Representatives of the control group at EKwajalein also supervised the mon-
itoring of samples removed from aircraft of Project 1.3, snap-bag samples of
Project 5.4b, and samples for Project 7.3. 1In addition, they conducted a
special program of exposure measurements for pilots of the cloud-sampling

aircraft.

Control group personnel served aboard Horizon as technical advisors, Over-
all radsafe supervision was a command responsibility of CTG 132.3. Horizon
was to take station approximately 72 nmi (133.4 km) north of MIKE ground zero
at H-hour. This position was of concern since wind predictions indicated that
fallout would occur at this location. Consequently, three survey meters, one
portable air sampler, eight sets of protective clothing, eight self-reading
dosimeters, and enough film badges to supply the crew were placed aboard the
ship {Reference C.1.3.624).

LABORATORY AND ANALYSIS GROUP. The Laboratory and Analysis Group furnished
support services to the task group; it consisted of three sections ~-- Elec-

tronics, Photodosimetry, and Radiochemistry.

The Electronics Section procured, repaired, calibrated, and maintained the
radsafe monitoring instruments for TU 132.1.7 and gave technical assistance to

the instrument repair sections cf the other task groups.

The Photodosimetry Section issued, processed, and interpreted the fiim
badges and maintained exposure records. These records were on 5x8 cards (Ref-

erence C.1,7.3). Data from these records are listed on the Consolidated List

of Exposures (Reference C.1.7.2) and are the basis for the exposure tabulations
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in this report. Additionally, the section issued, read, and recorded the re-

sults of all TG 132.1 personnel dosimeters.

The Radiochemical Section operated a mobile radiolocical field laboratory
(AN/MDR-1{XE-31]), designed and furnished by Evans Sigral Laboratory. This
laboratory analyzed the radiocactivity of air, water, and contaminated objects.
Samples were assayed for alpha, beta, and gamma radiation intensity and beta
and gamma energy and decay rates. Because the island bases were evacuated for
the MIKE shot, the field laboratory was located on the hangar deck of Rendova.
The section regularly assayed the seawater at the swinming beach off Parry and
the drinking water aboard ship, at Enewetak, and at other nearby inhabited
atolls.

DECONTAMINATION GROUP. The Decontamination Group provided the necessary
equipment, facilities, and support to avoid the spread of contamination out-
side the controlled areas. The group carried out this responsibility by pro-
viding personnel decontamination stations, equipment decontamination areas,

and entry and exit checkpoints.

SPECIAL MONITORING GROUP. One TU 132.1.7 monitor was available for labor-
atory monitoring in connection with radiological problems that might arise

during installation of the MIKE devirze.

Two additional functions of TU 132.1.7 were Administration and Supply, and
an Information Center. The Administration and Supply Group supervised the
laundering and issuance of protective clothing. The Information Center oper-
ated both afloat and ashore and correlated, as reguired, all information ob-
tained into an overall picture of the radiological conditions of the operation.
Daily situation maps were maintained that showed various radiation levels at
all available sites. Records of lagoon sample assays were kept and used as

required.

Task Group 132.2 (Army)
Normal staff procedure was used by TG 132.2 to implement all operational

plans, orders, and directives issued by CJTF 132. CTG 132.2 was responsible
for providing:
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1. Basic radsafe indoctrination of all garrison force mili-
tary personnel and the organization of appropriate radsafe
units

2. Training of its own radsafe monitors
3. A laundry for low-level contaminated clothing

4. A contaminated equipment storage area with the necessary
security

5. Military decontamination equipment and assistance te CTG
132.1

6. Evacuation of TG 132.2 personnel and equipment based on
Enewetak Island

7. Compliance with Interstate Commerce Commission rules
(Docket 3666) governing transportation of radioactive
materials (this directive prescribed an MPE of 0.3 R per
week on a lifetime basis).

A radsafe engineer from TU 132.1.7 was assigned to TG 132.2 as the TG 132.2
radsafe officer. He supervised training and operations of Army units (Refer-
ence C.1.7.5). CTG 132.2 specified that all task group personnel were to re-
ceive basic radsafe indoctrination. Specialized training in monitoring and
decontamination was given to a relatively large number of the garrison force,
implying that each company contained a cadre of trained radsafe personnel by
the time the operation phase began. Specific extra assignments pertaining to
radiological safety were known; for example, the 511th Transportation Port

Company operated the personnel decontamination center.

History of Operation IVY (Reference C.0.1) indicates that in September
1951, CJTF 132 sent a letter to CTG 132.2 requesting information on the status

of radsafe facilities at Enewetak Island. He was informed that no radiac
equipment was available for use by TG 132.2, that no persomnel trained in the
use of radiac equipment were available in the task group, and that the AEC
Resident Engineer had no technical facilities with which to advise CTG 132.2
or to establish radsafe criteria for granting access to the previously con-
taminated islands of Runit, Eleleron, Enjebi, and Mijikadrek. By late Septem~
ber, the Army was requested to furnish a limited amount of standard radiac
equipment to provide CTG 132.Z witn the means for fulfilling radsafe reguire-
ments during the buildup period. By December, CIG 132.2 was informed thac
radiac equipment was being procured and would be shipped as it became avail-

able. The first shipment, consisting of 12 portable survey meters and 20
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low-range dosimeters, was made in late December. Monitors were trained in

early 1952. No record of any radiological survey at that time has been found.

Task Group 132.3 (Navy)

Annex P to CJTF 132 Operation Plan 2-52 (Reference B.0.2) (see Appendix B
of this report) directed CTG 132.3 to:

1. Ensure that appropriate radiac equipment and qualified
personnel were aboard each task group unit, and that each
unit was prepared to carry out the radsafe mission of the
task group

2. Provide and train radsafe monitors, including one air-
borne monitor for each multiengine aircraft crew assigned
to TG 132.3

3. Provide monitors and decontamination crews aboard each
ship within the task group

4. Provide radiac equipment and protective clothing for TG
132.3

5. Provide repair, spare parts, and calibration facilities
for TG 132.3

6. Provide a limited laboratory facility for radiochemistry
techniques, fallout studies, and film badge development
for use by TG 132.1 radsafe operations while the task
force was embarked

7. Provide decontamination facilities for TG 132.3 aircraft
not based on Kwajalein

8. Provide helicopter air service for postshot surveys by TG
132.1 monitors before task force reentry

9. Provide amphibious aircraft for fallout monitoring and
water sample collection from adjacent inhabited islands
and atolls.

Otner than the protection of personnel, the Navy had two additional rad-
safe mission objectives: (1) training ship crews to operate in possibly con-
taminated environments, and (2) evaluating radsafe equipment, procedures, and
training so as to be able to modify standard procedures if necessary (Refer-
ence B,0.4, Annex J).

Radiological safety was an express command responsibility for each ship.
Normal ship staffing for radiological warfare was considered adequate for rad-

safe purposes, fThe radsafe function was a responsibility of the shipboard

damage control parties.




Early task group planning was concerned mainly with securing the allowance
of radsafe instruments and spares, and with ship modifications for washdown
systems and personnel decontamination stations (Refercnce C.3.1, Secticn III).
On 23 May 1952, CINCPAC stated that he considered the radiological safety re-

quirements employed in TG 132.3 to be routine and that his commanders should
obtain their radiac instruments through normal channels and train personnel in
.g‘ radiological safety through established training commands (Reference C.3.1,
: p. 33,).

Task Group 132.4 (Air Force)
CJTF Operation Plan 2-52 (Reference B.0.2) directed CTG 132.4 to:

1. Provide and train radsafe monitors, including one air-
borne monitor for each multiengine aircraft crew assigned

to TG 132.4
. 2. Provide radiac equipment and protective clothing for TG
- 132.4
- 3. Provide repair, spare parts, and calibration facilities

for radiac eguipment for TG 132.4

4. Provide decontamination crews and facilities for aircraft
at Kwajalein Island (only standby decontamination capa-
bilities were required at Enewetak)

5. Assist in decontaminating TG 132.3 aircraft using TG 132.4
personnel at Kwajalein, if required

6. Provide cloud-tracking aircraft for postshot radsafe
"situation data™ up to a radius of 1,000 nmi (1,850 km)
in the significant quadrant for a period of 48 hours
after detonation

7. Prepare air radex zones to keep airccaft from unknowingly
becoming contaminated.

In response to CITF Operation Plan 2-52 (Reference B.0.2), TG 132.4 pub-

lished its own Operation Plan 1-52 on 16 June 1952. The following radsafe

tasks were assigned to the 1'G 132.4 subordinate units (Reference B.4.1,

Para. 3):

® Test Support Unit

1. Provision of aircraft and personnel deccontamination
{ services and facilities at Kwajalein, including prep-
aration of sampler aircraft and sample removals

2. Provision of intra-atc1® airlift at Enewetak




3. Establishment of base operations for TG 132.3 and TG
132.4 aircraft and transients, and terminal facilities
at Enewetak

4. Execution of the Evacuation Plan and Reentry Plan at
Enewetak

5. Monitoring the return of samples via Military Air
Transport Service (MATS) aircraft

6, Maintenance of assigned aircraft
@ Test Aircraft Unit

1. Operation of aircraft necessary for the conduct of
experimental programs

2. Maintenance of assigned aircraft
® Test Services Unit
1. Provision of weather service

2. Performance of sampling missions in connection with
Air Porce scientific programs

3. Technical and documentary photography
4. Performance of cloud tracking missions

5. Maintenance of assigned aircraft.

All TG 132.4 units were directed to conduct training programs "as necessary to
insure individual and unit proficiency in radiological safety and in the exe-

cution of the various operational and emergency plans®™ (Reference B.4.1).

INDOCTRINATION AND TRAINING

A primary responsibility of the scientific radsafe unit was training per-
sonnel in the concepts and principles of radiation safety. TU 132.1.7, as the
principal technical radsafe organization, conducted a series of seminars re-
lating to the technical operations involved in IVY. Recognized authorities
within the task force were invited to address these seminars. The guest dis-

cussion leaders nresented short lectures and then guided discusgion periods.

The first indoctrination course was conducted in the forward area from 17

to 22 October 1992. The material discussed during these seminars included:

Con. -t of Operation IVY
Radsafe operations and responsibilities

Radiclogical instrumentation

Photodosimetry, dosimetry, and records
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® Weather effects on fallout

® Scientific programs

e Weapon affects

® MIKE and KING descriptive material.

Since TG 132.1 was responsible for radsafe assistance and technical sup-
port of the task force during Operation IVY, and because of the possibility
that regularly assigned munitors might receive their prescribed exposure lim-—
its before the completion of the operation, availability of the services of a
pool] of reserve monitors was recesszary, Personnel for this pocl were made
available from the various task groups of JTF 132. Those reserve monitors who
Jdid not possess credit for the Armed Porces 6-week training course on radio-
logical safety attended a sevies of training seminars and practical exercises

conducted from 7 to 11 October 1952. The coursge included:

Introduction to atomic weapons
Instrumeatation
Calibration procedures

Protective clothing and practicai decontamination

Monitoring responsibilities and special instructions
applicable %o Operation IVY.

The radsafe training requirements for TG 132.2 were carried out on two
levels: basic indoctrination, and instructor and monitor training. The first-
level requirement was thit 21l military personnel receive a basic radsafe in-
doctrination to ensure inteiligent cooperation with decontamination crews. A
6-hour orientation courze in radiological safety was presented to most of the
TG 132.2 wilitary personnel present in Apr'l and May 1952. The course was de-
signed to emphasize the practical aspects of radioiogical safety and was pre-
sented by an officer instructor from the U.S. Army Paciiic (USARPAC). The

®prili and May attendance rezord for this course is listed in Table 14,

Addditicnaliy, all newly -~rrived personnel were shown the SANDSTONE-
GREENAOUSE indoctrination film as part of the briefing procedure. In August
1952, a 4-hour basic radio’ogical indoctrination course was conducted by the
task Jroup radsafe office-, which was repeated for all new arrivals. One-

hundred~percart trocp partic:pation was attained.
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X Table 14. Radiological safety course attendees,
’ Ivy.
: Date of Class Enlisted Officers
. 28 April 1952 36 1
i
- f; 29 April 1952 38 4
- 30 April 1952 51 3
: 1 May 1952 39 2
oo 2 May 1952 28 3
’ 5 May 1952 45 3
L € May 1952 31 2
o 7 May 1952 51 7
X 8 May 1952 63 3
9 May 1952 36 4
. Totals 418 3¢
i The second level of instruction was for radsafe specialists trained as

~ o anit radsafe officers, monitors, and decontamination technicians. This spe-

. cialized training was completed in two stages. First, selected officers and
enlisted men were sent either to the Fleet Training Center at Pearl Harbor to
take practical Atomic Defense Course No. 425, or to the USARPAC Chemical, Bio-
logical, and Radiological Defense School at Schofield Barracks in Bawaii to
take the advanced -ourse for noncommissioned officers in chemical, biological,

s . and radiological warfare. This practice began in early 1952, and training of
unit perscnnel was well underway by the time the task group radsafe officer
arrived. During July, 20 men attended these courses, and 13 men attended dur-

ing August.

t'i The second stage of specialized training consisted of *“raini j these ap-

- pointed personnel for the specific problems that might be encountered by the
task group radsafe officer. Practical training was given in the use, care,

- ¥ and mainteiance of radiac instruments, and intensified instruction vas pro-

-. vided for monitors in such duties as making jround surveys, monitoring for

N groups, and personnel monitoring. Six field problems were conducced ¢+ Enjebi

to provide more realistic training scenarios, A task group decontaminaticn
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team was organized and given special training in mobile equipment and aircraft
decontamination procedures. Personnel for this team were selected mainly from

the Post Fire Department and Motor Maintenance Section.

On 17 September 1952, Operation Plan 2-52 (Reference B.0.2) was implemented

and operational control of those Air Force units stationed on Enewetak passed
from CTG 132.2 to CTG 132.4. Nevertheless, all task group elements on Enewetak
Isiand were ti;ained in a coordinated effort, and all radiac equipment was di-

vided on a pro rata basis.

Throughout September and October 1952, the training of all TG 132.2 ele-
ments centered on preparation for the evacuation and reentry missions for the
MIKE event. It was believed that Enewetak Island could become contaminated by
fallout if the weather conditions followin; MIKE were unfavorable. Because of
this possibility, preshot monitoring and decontamination training were inten-
sified so that each unit would be capable of detecting the extent and intensity
of contamination and establishing effective decontamination techniques. The
training subjects and methods of instruction were designhed to improve individ-
val radsafe proficiency, and emphasized the practical application of these
skills.

Three reentry monitoring teams, each consisting of one control officer and
six monitors, were organized and trained in the specific measures to be taken
if TG 132.2 returned to a contaminated island after the MIKE shot. This plan-
ning included the preparation of maps of Enewetak Island and the assignment of
segments of responsibility to each team of monitors. Points at which readings
were to be taken were designated, and practice surveys of the island were con-
ducted. It was determined that a detailed survey of Enewetak Island could Le

made in approximately 30 minutes.

A personnel docontamination center was set up in Building 125, This cen-
ter was to be operated by the 51lth Transportation Port Company, which received
specific instruction regarding its duties. Two mobile laundry units were des-
ignated for radsafe use, and laundry personncl were trained in the precautions

to be taken while washing contaminated clothing.
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The commanding officers of surface and air units of TG 132.3 were directed
to take every opportunity to train key officer and enlisted personnel of the
unit radsafe organizations, using the facilities available at regular training
centers such as the Damage Control School, Treasure Island, San Francisco, and
at fleet training centers at San Diego and Pearl Harbor. On-the-job training,
consisting principally of lectures and drills, was emphasized. The objective
of this training was to develop the operational efficiency necessary to carry
out the radiological defense mission of the fleet. Satisfactory radiological

defense was assumed to require satisfactory radsafe procedures.

The earliest TG 132.4 training was for sampler pilots and their ground
crews. On 2 March 1952, LASL decided to use the radioactive clouds of Opera-
tion TUMBLER-SNAPPER a4t the Nevadaz Proving Ground (NPG) for training. Aircraft
and crews were to participate in the final six shots, according to a request
made by LASL to the Air Force Special Weapons Center (AFSWC); AFSWC approved
on 26 March. From 7 to 11 April, classroom training for 30 F-84G pilots was
conducted at Kirtland AFB by the 4925th Test Group Rad Section. Elevern offi-
cers and three airmen from the 4925th also completed this classroom training

(Reference C.4.4, May-June Inst, p. 50).

The 30 F84-G pilots who had received classroom training at Kirtland AFB
and 60 maintenance men participated in Operation TUMBLER-SNAPPER shots using
five F-84Gs based at Indian Springs AFB, Nevada. Details concerning sampler
penetrations of atomic clouds during TUMBLER-SNAPPER are contained in the re-
port of atmospheric testing conducted at the NPG, Operation TUMBLER-SNAPPER
(DNA 6019F).

On 16 June 1952, TG 132.4 published Training Directive No. 2, which estab-

lished minimum requirements for individual training. Provisions of that Qi-
rective pertaining to individual radiological training include (quoted from

Reference C.4.6, Enc., pp. 1-2):

e The minimum regquirements set forth herein are to be used
as a guide onlv. Unit commanders should place emphagis on
the quality of training rather than a minimum hourly re-
quirement. Subjects to be covered and suggested hourly
minimum to be devoted to each are noted below:
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® Radiolcgical Training: QOrientation Minimum - S5 Hours

Decontamination Minimum - 5 Hours
Monthly Refresher - 1 Hour

Decontamination Refresher - Frequent
Drills

-- Bach unit will appoint a Radiological Training Officer
whose responsibility it will be to carry out the train-
ing programs as directed. The Radiological Safety Offi-
cer, TG 132.4. will function in a supervisory capacity.

-- Orientation of all personnel in radiological safety
factors and decontamination training will be a contin-
uous activity after the initial indoctrination.

The Test Support Unit (TSU) conducted a radsafe orientation for TG 132.4
personnel at Kirtland AFB during the week of 14 July. Training of personnel
at Kwajalein was started on 6 August, Eight men of the 1llth Air Rescue Ser-
vice and the 6th Weather Sguadron attended a 5-day radiological training course
at the Navy Fleet Underway School, Pearl Harbor. Distribution of informational
radsafe manuals was started on 19 August. This manual was prepared by the TG
132.4 Radsafe Officer and was packaged for shipment to Kwajalein and distribu-
tion to TG 132.4 personnel (Reference C.4.4, pp. 44-45).

Operation Texan, a full-scale rehearsal for IVY involving the same distance
(